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ANNUAL    COMPANION 


TO 


THE    OBSERVATORY, 

A    MONTHLY    KEVIEW    OF    ASTRONOMY. 


No.  313.  1902.  •  Vol.  XXV. 


INTEODUCTION. 

The  present  '  Companion '  closely  resembles  that  of  last  year.  A 
list  of  close  Double  Stars  detected  by  spectroscopic  observation  is 
added  for  the  first  time. 

As  in  former  years,  we  have  to  thank  Mr.  Denning  for  revisinj;^ 
the  "  Meteor  Notes,"  and  Mr.  Maw  for  kindly  supplying  a  number 
of  observations  of  Double  Stars. 

M.  Loewy  has  again  favoured  us  with  advance-proofs  from  which 
we  have  obtained  the  Variable  Star  Ephemerides.  The  occultations 
of  stars  by  the  Moon,  the  phenomena  of  Jupiter's  Satellites,  and 
the  diagrams  and  Ephemerides  of  the  SatelUtes  of  the  other 
planets  are  from  the  '  Nautical  Almanac.'  The  Ephemeris  of 
Jupiter  V.  is  from  the  *  Connaissance  de  Temps,'  1902. 

The  "  Fraction  of  the  Year "  is  the  fraction  which  has  elapsed 
at  mean  noon  of  the  particular  day  from  mean  noon  on  January  i . 
The  Moon's  declination  is  given  for  mean  midnight.  The  "  Lon- 
gitude of  the  Moon's  Terminator "  is  given  for  mean  midnight ; 
the  letters  M.  and  E.  signifjdng  morning  and  evening — that  is, 
that  the  Sun  is  rising  or  setting?  on  that  particular  longitude  of 
the  Moon's  surface ;  the  sign  -f  indicates  longitudes  reckoned  from 
the  central  meridian  in  a  westward  direction.  The  angles  of 
disappearance  and  reappearance  for  occultations  are  reckoned  from 
the  true  north  in  the  direction  N.  E.  S.  W.,  as  for  double  stars. 

Green vtdch  Mean  Time  is  used,  and  the  astronomical  day  is 
reckoned  from  noon  to  noon,  except  in  the  Ephemerides  of 
Variable  Stars,  where  G-reenwich  Civil  Time  is  used,  the  day 
being  reckoned  from  midnight  to  midnight. 

VOL.  jrxr.  TV 


The  Sun, — Phases  of  the  Moon,         [No.  313, 


Bate. 

Day  of 
Year. 

Pr.of 
Year. 

8u» 

0'b  Deo. 
Noon. 

M.T.  at 

Apparent 

Noon. 

Sid.  T.  at 
Mean  Noon. 

Moox'8 
Phases. 

Bets. 

Bisea. 

h    m 

h     ni 

0      i 

h    m    8 

h     m     8 

d     h    m 

Jan.     5 

5 

•on 

4     4 

20     7 

22  41  S 

0     5  17 

18  56  35 

Jan. 

12 

12 

•030 

4  13 

20     4 

21  45 

8  15 

19  24  II 

((148 

'9 

'9 

•049 

4  24 

19  57 

20  28 

10  44 

«9  51  47 

•  9     9  15 

26 

26 

•068 

4  36 

19  49 

18  52 

12  36 

20  19  22 

})  16  18  38 

Feb.     2 

33 

*o88 

4  49 

19  39 

17    0 

13  50 

20  46  58 

C31     I     9 

9 

40 

•107 

■  5     » 

19  27 

14  52 

14  24 

21   14  34 

Feb. 

16 

47 

•126 

5  14 

19  14 

12  33 

14  19 

21  42  10 

•  8     I  21 

23 

54 

•H5 

5  »7 

19    0 

10    4 

"3  39 

22     9  46 

3>>5     2  57 
O"     I     3 

Mar.    2 

61 

'164 

5  39 

18  45 

7  ^7 

12  28 

22  37  22 

March. 

9 

68 

•183 

5  51 

18  29 

4  45 

10  53 

23     4  58 

<C    I  22  39 

16 

.75 

•203 

6     3 

18  14 

2     oS 

?  2 

23  32  34 

#  9  14  50 

23 

82 

•222 

6.15 

17  58 

0  46N 

6  56 

009 

2>  16  10  13 

30 

89 

•241 

6  27 

17  42 

3  31 

4  47 

0  27  45 

C23  15  " 
C31  18  24 

April  6 

96 

•260 

6  38 

17  26 

6  12 

2  41 

0  55  21 

April. 

13 

103 

•279 

6  50 

17  II 

8  48 

0     0  45 

I  22  57 

•  8     I  50 

20 

no 

-298 

7     2 

16  56 

II   17 

*3  59     4 

I   50  33 

))  14  17  26 

27 

117 

•318 

7  13 

16  41 

>3  37 

57  4* 

2  18     9 

0%%     6  50 
((  30  10  58 

May    4 

124 

•337 

7  14 

16  28 

15  46 

56  45 

4  45  45 

May. 

II 

131 

•356 

7  36 

16  16 

17  42 

56  16 

3  13  21 

•   7   10  45 

18 

138 

•375 

7  46 

16     6 

19  24 

56  14 

3  40  56 

D 14     I  40 

25 

H5 

*394 

7  56 

15  57 

20  50 

56  38 

4     8  32 

C21  22  46 
(f  30    0    0 

June    I 

15* 

•4»3 

8     4 

15  51 

21   58 

S7  28 

4  36     8 

June.        ; 

8 

159 

•433 

8  11 

15  46 

22  47 

n  58  39 

5     3  44 

#   5  18  II 

»5 

166 

•45» 

8  16 

15  44 

23  17 

003 

5  31  »o 

))i2  II  54 

22 

173 

•471 

8  19 

15  45 

23  27 

r  33 

5  58  56 

020  14  17 

29 

180 

•490 

8  19 

15  48 

23   »7 

3     I 

6  26  32 

C28     9  52 
July. 

July     6 

187 

•509 

8  16 

15  53 

22  46 

4  21 

6  54     8 

•  5     0  59  ' 

13 

194 

•528 

8  II 

16     0 

21  56 

5  45 

7  21  44 

D  12    0  47  1 

20 

201 

•548 

8     4 

16     8 

20  48 

6     5 

7  49  19 

O20    4  45 

*7 

208 

•567 

7  55 

16  18 

19  23 

6   18 

8   16  55 

([27  17  '5 
August. 

Aug.     3 

215 

•586 

7  44 

16  28 

17  42 

6     3 

8  44  3» 

•   3     8  17 

>9 

222 

•605 

7  32 

16  39 

15  47 

5  »9 

9  12     7 

])  10  16  24 

17 

229 

•624 

7  19 

16  50 

»3  39 

4     6 

9  39  43 

O18   »8     3 

24 

236 

•643 

7     4 

17     I 

II  21 

2  27 

10     7  19 

([25  23     5 

3» 

H3 

•663 

6  49 

17  12 

8  54 

0     0  28 

»o  34   55 

Sept. 

Sept.    7 

250 

'68z 

6  34 

17  23 

6  20 

23  58  14 

II     2  31 

#   I  17  19  ; 

14 

257 

•701 

t  6  18 

17  35 

3  41 

55  49 

II   30     6 

})   9  10  15 

21 

264 

•720 

!  6     2 

17  46 

0  58N 

53  20 

II   57  42 

O17    6  23 

28 

271 

•739 

■  5  45 

17  57 

I  45  S 

50  55 

12  25   18 

<t24    4  32 
Oct. 

Oct.      5 

278 

•758 

:  5  ^9 

18     9 

4  29 

48  41 

12  52  54 

•  I     5     9 

IZ 

285 

•778 

5  H 

18  20 

7     9 

46  44 

13  20  30 

})   9     5  21 

19 

292 

•79^ 

4  59 

18  32 

9  45 

45  10 

13  48     6 

C16  18     I 

26 

299 

•816 

4  45 

18  45 

12  13 

44     7 

14  15  42 

((23  10  58 
930  20  14 

Nov.    2 

306 

•835 

4  31 

18  57 

'4  33 

43  4» 

14  43   17 

Nov. 

? 

3«3 

•854 

4  19 

19  10 

16  41 

43  52 

15  10  53 

D    8    0  31 

16 

320 

•873 

4     9 

19  22 

18  35 

44  45 

15  38  29 

O15     5     7 

*3 

327 

I  -893 

4    0 

J9  33 

20  13 

46  18 

16     6     5 

((21   19  47 

30 

334 

'912 

3  54 

19  44 

*»   33 

48  3> 

16  33  41 

#29  14    4 
Dec. 

Dec.    7 

341 

•931 

3  50 

19  53 

22  33 

51   17 

17     I    17 

})    7  18  27 

/           '4. 

348 

•950 

3  49 

20     I 

23   II 

54  47 

17  i8   53 

0'4  15  47 

^/•^^^    / 

'969   , 

:?  5' 

20     5 

i3  i? 

\  1^  S7   S'- 

\  n  s6  29 

^21     8     0 

.S 

S62     / 

'988 

3  55 

20     8 

i     23  19 

\     0     I  11 

\  1%  1^   s 

\  %^s   ^  -^-V 

^or  Moon's  pb&ses:  ^aif^ifieA^evr',    ^  First  Quarter;  O  T^^^^N    1  ^^%t  ^n^^^^«^ 


1902.] 


The  Moon, 


3 


1      o..:«    . 

•       •       •       «       • 

H  aq  H  »  H 

H  H  s  s  s  a  a 

sf  a  a  s  a  s  a 

a'  a'  a  H  H  ri  «    h  h  p 

Long. 
Term 
nator 

VO  OO    O    H    ^ 

•         •          •          a          • 

O  K^  »000    O    H 

vo  00  M  o\  rv  u-t  m 
•     •••••     . 

^>0    M  OO  vo    ^  N 
t^OO  OO  VO    »0  ^  CO 

•i*   ov  m  »o  tN.  ON  -« 

•         •«•••■ 

O    t^  ^vO  OO    O    «*^ 

cou-)tN^MOst^«o     roO« 

•••••••                ••• 

W^  tv.  ovoo    »0  CO  M       OS  t^  ^ 
vo   r>.oc   t^vo   w^  ^     r*  « 

i      1      1      1      1 

1 1 +++++ 

+  +    1      1      1      I      1 

1   1   1  H-H-4-H-  +  +  H 

!                     1 

OQ                            OQ 

s 

%    00 

Dec. 

,  O   tN.  o   m  »^ 
ro  CO  ^  M 

OO    C^  N    H  OO  VO  oo 

^  t«  ^  w-»  OS  O  N 
m  ^  »o  N   N   r*  *o 

»o  O  oo    O   "^   ^00      O   rt   t 

O  t^  ^  M   r^  f^ 

•-    U^  O    ^vO  OO    ON 

M      M      M      M      -4 

OO  vo   CO  O  'O   d   *•* 

.*      M      P-      -< 

^o  On  N   in  t>.oo    On    OO    t>.  »- 

*sq:)nos 


Sro«  w->  CO  d   M      N   vn 
M->  ^  CO  t«   »i«  \r% 

jjOOOvO-H      coco 


moooooo     oo«nON«ot^e*      t^Noo^Ooo»n     rooo* 
u".  ^"^^      ^^cocort  »r»     CON  ut^rlM  u->c 

O    •"    N    CO      ^  mvO    t>.00    OnOn     0'-'Nf»«*»^»ONOV0r 


00 


rooo 
to 


OO  OO     CO  CO     OO  OO    C 
\r\      CO  ■•    k 


SOnconO*^      Ol^        vo    ^vO    H        ^  O    '^  \r\  t^    %r\  o^      c* 
i«*vr>eivn»*      ■^       ^i-ico^«o^co        ro       N^*^ 

jj    ^  ^  u-t  »nvO      vor^SooOvO^       rtcoTf^»/^u*>voNOvO'CooONOO       mHc 


H^HfeoQ  aa;^H^H&<a2  wl^H^HS^QQ  oaSn^HCftM  aaS&- 


••    C«    CO  ^  to    vo    r>»0O    On  O    M    c4       CO  'I*-  *ovO    t^OO    On      O    «    C«    cO  ^  vr>^       tv.00    < 

MM*^       MMMMMMM       «4c4t4NMr«c4       C«C«C 

M    »  H  H  H  H  H  H'    a  a'  a'  a  a  a  a    a'  a'  a*  a  a  a'  a    a  «  h  h  »'  »  ^ 

-•       »i«    CO  uovO  OOON      v0^pl"^ONr^tr»      tJ-OO    Oi-icovnt^      ONONt^»n^Pl< 

•      •••••••      ••••■•■      ••■••■•      ••••••• 

O  ^    crO    O    t<    rt-«0    ON"«     «O^NOr^tnco      MO^Ovor^ONpi^       cocoi-iONt^»or 
c»    CO  ^  ionO  OO      OO    tv.>0    »oroN»-  —    NcoH-w->r^     OOOOIv.m'rJ-rOt 

+    I    I    I    I    I    I    I    +-H4-4-  +  +  +   +  I    I    I    I    I    I      I  +  +  +  ++- 


CO 


OO   s? 


OQ 


-in    OO   ONt^Hoo    O^      r^Nvo   to  ^vo    O      •-<    O   tovo    i^cot^    oO"nc»>-<coOC 
^f|M.4f4cOk4  CO        co<^M^>-i       NN.-'^coroi-i       lO         ^*Oc<»^ 

qOO       O^  Onoo  vOcoOvO       iHror^-^w-vt-^ON      Onoo  vOc«On»Oi-i       Nl^O    covo  00    < 


ac»  o  ONr^vo  »o  .tJ-    1- 

»0  t|-  H    <-"  lo  5l-  CO 

_gr^  0©ONO"*«HMro 

•-  --»lc*P*NN 


•+  vnac   coooo      vo«^ov»o^f<o     vOi-ir^N    On«o    < 
N"»  tou->io^^coc»"-      u-i^d'*to^< 

O   •-•    c<  CO  '^  tJ-     vono   r^oo    onO-«      k-dco^^  toN< 


Soo  Ot^occoiv^'^—            vOrrNI^NOs  r».r^av-»Nt^-"  _,vOi-«t^ONt^* 

""c«  e«          ^N«orJvo^ii-        c<covrivoio.ij-pi          «o»on  ©         -.»,mi«> 

rt    CO  ^  to  vovO  vOtN.l-<v      39sOOOOnOi-iN  cOtJ-  tovo  «0  vO    t^  "7*    l^OC    On  O    "^    « 

—^ll  ^      ^      ^      w      m*      »m      tm m^      m^      m^  ^      ^      mm      m,      p^      .m      ^           *^ —      N«      > 

CO  w^H^Ha^M  wS^h^hphqq  aaSH>HPt<aj  w!^H^Hfc<a 

►i-  N    CO  ^  tovO    t^OO       OnO    '-'    pJco^io  ^    f-OO    On  O    •-•    c«  co  ■rj-  tOvO    l-<vOO    < 
^ "N»N.HiiMM  i-.i-i.^>^c<t<C»  c<    d    C«    C«    N    n    « 

■  ■••••«•       ••••••■  •••••••  •••■•* 

H  H»s3si»u^    aa?;aaaa  aaaaaa»  »&:»»«« 

el  "^^  r^o\"«Nvo      -TNi-iONr^vCvo  oooni^co  vovo  jo  m   onoo  no   ■^  n 

O»o  r^CNMco>oooav     rvlo'coboovbto  r^oscl^^ooON  I^Tj-NOOOvb 

«  H    CO  »OVO    r^OC    hvOtr^-rJ-cO"-"  -^M'^  vovo    r^oo  r-«.vo    »o  '^  N    •- 

1  I    I    I    I    I    1+   +  +  +  4-  +  +I  I    I    I    I    I    1+  +  +  4-  +  +  + 


CO 


cc   ?: 


« 


a 


«  00 

-  to      M    «ovo    NtO"-vO        —i^vOO^OOO^      NvOI\NtJ-Onco  i-it~>.vOOOtoro 

»>i'rj-i-itororo^ro         to         to         c»       cOd  ^Ntlin  MMritoto  — 

OOO         ONONONf-vVOMOC         ^O'i-ONClVOOO         0\  ONOO     tONOO^  O^00»^Tt-t^ 


•sqc^nog 

a 

O   ONOO   r^vo 
■*  CO  c«    -^ 

to 

tJ-   CO  cl     N 
to  rh  ro  N 

ThOO      Th 

«S    ^    OS  to  O^  O    OS 
to  to  .1^  .ij.  P» 

sO     N  GO    CO  OS 
M            T   fO  ■« 

to 

^ 

OS 

O    O    -*    H    to 
H    r4    r4   N    N 

O 

O    ^    N    CO 

■^  ti-isO 

r^oo  OO    OS  o   »-   N 

CO  ^  ^  tovO 

•^     >«     —     •    M 

l\ 

s 

9^ 

O    -    rh  tI-oO 
.!*•  ro  -^    to  N 

OO 

^ 
d 

»o  o    ■«!♦-  - 
CO  to          pi 

to  O    O 
ro  ti-i 

so   to  osoo    Ni.    -J   — 
T*«  rj         ©to 
tn 
tovO  so    r^co  *2    "^ 

CO  rh  O    r^  O 

»-i     P<    N    ro 

CO 

'^ 

-C 

N4 

tosO    rv  r^oo 

•>.      Art       art       ta«      tarf 

% 

to 

so    l\  OS  O 

-.    H    -^ 

r^oo   o^  O   ■- 

Tl^^M  QO    wSh^H'^OQ    CQJ^r-^HPqOJ    wS^E-^Hti^a}    W^B^Hfc 


•q^aoi^ 


—       r4    CO  ^  tiivo    I-OO       Os  O    «-<    C< 


^  to     vo    t^OO    OS  O    -»    N        ro  ^  loso    l^OO 


»»;:;:£  sa  :£:£:£  ^  a  ^  a  a  ?!  a  a  a  a  a  a  a  a  a  u  K  u  »  »  c 

1^  tooo    O  »N    t*s  tosO  sOro^  O^OOsOti-ii^OsO  f**^  »r^vt*  00    «-<    _Os  t^vO    '^^  ' 

O  '•-<*  O'  d   to  f^  "o>  —    to  '-1^  N   b  r^  to  CO  «   b    N   »^  "r^  OV  "^   CO  to  N    OS  t^  »o  to  ■ 

—    H   CO  "^  trv  r^oo  OO   r-.so  >^  ro  m    »^         ii    N  c^  thso    r^oo  oo  so  to  ^  ro  t 

-fill  II    II  +4- +  4-4-  +  -^  Ml  i    I    I    I    I  ++  +  +  4-H 


CO  oc   v. 

-  OsvC    tJM      oovo    —    "-l^Piro      Osi-iONOoO"< 

^NCO  'dh'^to  -HTTC)         d^MlOi-tO 


e  CO 

i-tOs—Cst^.  so       N«"-C 


U-IMCOCOiOtJ-        N  ►* 

Ot^>-i«^r^o<#oso\OsrvTi--H      i^to—tz-^orot^     ososcsr^^-^Oso      nnvoc 


n  i^  ^  ^  "^     os  i^vo  to 

—     -H  ^   CO        •-  v/->   ^ 


OOOnOnO       MrJMtO 
N    rl    d    H 


_a  OO  ON  ON  o 

••    M    ■<    d 


aOs^'.'^OO      OOst^O  "^oo 

^lototo     »o^r^dogr<H       tor^ 


Tl-m      "-vcvO^r^t^N        OO"-"©!^-*—        C^^O    —    t 
rod       MtoTcod    —    p*       —    »^M^  vo      rod*»t. 

O    ■-      d    d    to  -^  voso    iN>ooOs'^"-dcoro     r^  tovO  sc 

tm      *m      mm      m 

'^  to  to  c 
«    d   CO  t 


r^  OS  d  so    Ovsp    M        r^l^—    t/-»^vO»-"       '^•OtOC 


-   d    Th 


>«        HI        —        to 


^ 


d  to  ^  to   SO  rN.00  OS  S  tovo      r^^oo  o  »-  d  to  »o   vo  t^oo  oo 'r  to  t^    ao  on  o  - 


^HPcica    «SH^HCfi)aj    ttx'^T^'^^^m   «l^r^^^'a*ai  Tli'^V^ 

H    ro  ^  tovo    t-.  OO       Os  O   •-«*♦»  "^  ^    ^^  ^'^ 


••  Pi  ro  ^^^     «ovo   fv.00   ON  O   « 


-^  ''^ 


p 

■ 

j 

Tku  UTooH.                       [No.  313. 

p 

g 

<1 

1 

III 

=iS  £sl^^?i1  ^"^a'^Ss  "i^sC^'^ss-  ?""^^s™ 

1    1      1  +  +  +  +  +  +   +  1    1    1    M    1      1  +  +  +  +  +  +   +4-  1    1    1    1   1 

1 

;h";!^:i::3r:::::?^!ir :?;:;;: 

■iiimog 

sij;-  I'g^s'e-ss-  JTiTo^sir:  ^^s,?-^^  iSES^.s,^? 

1 

s:;,'-  s^"s,:s^it  rs,^--^^  ""iS-^?*  ?aKS,^5- 

1 

■l^.ft 

li.a=    oiSH&Hfe'y=    nSHSH&M    MSHSHfcM    MSnisSfaa, 

■iliuopi 

-  "    ""'■■"-^  -"  t^  2  =  2  :ri"^'2    ■_~-°2  S'S  «  3  ?  3"S'"8  «'5  ?S 

;>5 

S 

}li 

^jcj-^s  ?^2K;^:r°  ^s-s^s-Sfiir  ^s-'s^-ss^- "*?? 

1    1    1    1  +   ■H  +  +  +  +  +  +    1    1    1    1    1    1    1     +  +  +  +  +  +  +    1    1    1   1 

1 

;::;f: :?::?:!  ::::;r:  :r:f;:  jI:: 

■aqviOB 

ESlSfcS:   °tS,^g-:r-  -^s,^-K5.?-2"5S»-^  55^:; 

1 

9:^^".  s-s"=ss.-  3?¥S,r-*  |"^s^i"  S2:^5 

,3 

"la^.tt 

H&^i-a-.    «abiSHfc.»    i»Sh&^&.«    mShS^Esm    toa^^ 

■ill""W 

1 

ill 

duJKrias     «3':^ss^3     x*a3^E^i^     :^>iH>ii^-Ji>i     A  <i 

11111++    +++++  1    T      1    1   "T  1   ?  +  +    +  +  +  +  +  +  1       i    1 

1 

in::;;  :r:!i: !;:;;;;  :■::!=::? 

VIJIUO^ 

°s:":f,:n  ;;:!:.":  JJS:'!-'  'fi-f^ll  7\ 

S 

IS 

Izlzlizi  'oZiz".:'i  il\Tzillzl'':z^_  7. 

a 

■-1«M 

naH^S&to  »Heh&h:^m  MSH&iHftoj  mShs^h^^o  MS 

■Tll""K 

■a] 

Til       1    M  +  +  +  +    ++4^+T  T  r     1   r?^+-++    +  +  +  +  1   T 

1 

.j,|;.._^,.  J,  „„..;j,  ;s" -i»-  "2S8s: 

■Biniiifa 

j:^:  *^~ : r:?  ::^^"™  f.!":? J^^  "1"" 

1 

/ 

^•/ 

■T-w  11  / 

/ 

■•/)ilojf  1 

-  r.  ~.  -o-v.^  f,^  0.0  -  «  ::'*r'e  tr  t  s-?.  s'S'S'S  «*«'5"»'s^ 

1 902.1 


The  Moon, 


I      S  S   (9 

i  3^« 


OOOVOw^roM      OMr«>  »r»^  oo    o      —   r^vo   ^  H    O   a^    oo   t*>  "-i  rv.3o    o    rt 

~^~~'«      ••••■«•      ■••«•••      «•••■•• 

I    +  +  +  +  +  +    +    I     I     I     I     I     1 


+  +  +  4-  +  +    I    I    I 


M  N  ^  »ovo  r»» 


I 


I     I 


a  a  a 

ro  w-^  tn 

•     •      • 

9kQO   vA 

I  +  + 


Pi 


O 
O 

1^ 


S 

P 


ao  OD   X  as      as 

ooo   t^vo   ^  —   r^     f^  O   ^ao   mm-ii»*    sooc^o^O^n      HsoOt«^»^  i^oo     oo  oo  vo 


•8q;no8 


oo    »o  ri  oo    rooo       Nooo-»5^|v.f«^rr)     u-kONi-iO    »'>oo    r^      '♦•i-it^dOr^^      f* 


Sow    »^  r*  oo 
^    O    *^    ti    f*\  ^  ^     »r>vO    t>.  t^OO    0^  O       —    H    ro  -I*  w^sO    l\     oo    0>  &«  O    ^    M    H 


0*\ 


00 


gmM-^o^O^»^^0       —   OO    "^^ao    'ooc      r^qn— oo«ON^oovONro«ONr^O      t^        ^ 
JA  »ovO    r^oo    On  O      «    N   eo  ^^o    r^oo      O'E  ^   t^oo    o^  m      n   co  ^  u^sO    t»vO0      O^  m   ''^^ 


•3[3«Ai 


•q^uojn 


o 
o 


o -^    t- 

g    O    c8 


S^H^Ha^M  wShs^h&^oj  aaSH^^:i^:»  aa^H^HS^aQ  wShc 


M    M    ro  ^  *r>vO       rsOO    O  O    "^    H    m     ^  »r»vO    r^OO    0\  O       "^    rt    t«^  ^  »^^    t^     00    On  O    < 


a  aaaaaaa  aaaaaas  aaKusHHH  HHHH»Bqs  a 

O  OOvO^NOOe*  "4-^0    t^ONMri\o       ^N-n    Onoo  nO»0  ooO\»-"N'f'»^r-N.  m 

•  •••••••  •••«•••  •••••••  •••!•••  • 

O^  -•e\r^w^r<->«»-  mior^OND^m  mOni^^NO'^  «^  w^oo    O    N    ■^vO  — 

+  ++  +  +  ++    I  I      I      I      I      I      I    +  +  +  +  +  ++    I         I      I      I      I      I      I      I  + 


3Q 


99  as 


-  O       rl-OO    NOOOOt^O       e^»^«r»  ^«oovo     >oaN»*>r^^ 


r<^oo       w-»  w-»  M    ■^vo    On  t^      t- 


qvO     oooooor^»r»coO     ^Cc»«vOO   «>ovo     oooot-*»Of»ONTj-     0«ot^0   mvo    l^    oo 


•8q;nog 


S 
o 


S    On     r^  »'n  N    O^vO    d    t^     m  On  r^vfi    On  »o  r<^     u^  t^oo  vOMroN       OvONOO^nH     .       O 
^    O       "N    N    m  to  ^  U1VO      >0    r>vOO    0>  O    -"    N       c<^  «^  u->vo    ts^  r^oo       On  O    M    M    N    m 


aM        I-vOONMOnO^      ..»00    —    w^NOO-,       —    tN.'^u^.-i^t^      t>vO0    tJ-  -»    w->vO  so 

CO  fl5 

J3    vr>     tr\«o    l-^OO    ON  O    «       N    c*>  <«i-vO    tv.oo 'r       u*>vo    t^oo    On  O    N       d  ^  wivo    r>»oo    5       ^ 


•ll^dJii 


CO 


t>»-^  = 


COSh^HPs^m    W^H^HJt^cQ    wJ^H:^HCna2    CoS^H^HfeoQ    GO 


•q^uOH 


►^       r«    ro  «^  u-tvo   rvoo       OnO    ►^Nco^^n    ^o    r^OO   0»  O    ■"    rt      r*^  '^^  »ovO    l^oo    On     O 

MMMMMM       MM-Ni-icinM        rlNHHNNrt        CO 


ri 

s 


I 


o 
o 


o  ±  • 

s  q)  ej 


H:qaa  aaaaaaa  aaaaasa  «»»»»»»  hhhkk; 

mw%c<-)M      ONt»vvnmONO   M      tJ-so  ooOoof-'o  t*\  **    o\  t^\0  sO  oo  O   N   co  »o  r\  « 

•    •••      ••••••■      •••••■•  ••••••■  •••••• 

O^O    On  r^  v»      N    O  oo  NO    »r>oo    O       N    ■*vO    On 00  so    -t-  rl    O    i^  ^'N  t^OO    O  ro  u^  r^  O^  •-"  v^ 

00t*vNOvr>^rOM                 MTO"^  u^«0    l^O0r*«vO  «0"^N"«                 f>l  ro^  u-)«0  00  0< 

I  +  +  +  +  +  +  +  III     I    I    I    I  4-++  +  +  +  H-+  II  Mill- 


00 


as  CO 


£0    S5 
-  Onoo  novo       NOOOvOvbOen     Or>»^  0»vO    O    »'N     f*\  i-   vooo  00  oo    m     t^  two    O   t^  C 


o  v^  On  N   v)     t^oo  oooo^'<^r«     oo^O   rooo   r»   u*>     t^oo  oo   t^  -rj-  —  oo 


O    ^oo    *■*   ^ 


'sq^nog 


a      .    ^  M  oc     vO    <*N  «    0^*>0    coOnn^NOO'-'u-)—       OOONt^Nw->u-i      ^  —  oow-iM 
a.(4Mtn^(r)H         ^'^^w      «         •^■'^r'NHc*      r«NM-4»-         vn^co-«         w-> 

^      «OMk4       rt»*»'+»o  »Oso    r^00ONON0-"Nr*N      ^  u^vo    t^oo    ON  On      O    *<    f*    t*'  **n 


CO 


SN    ^sO  OO        Htlt^t»vN«0        NON^Maa*" 


<*N  rooo    On  e*    wn     w->  t^  f>» 


^'N     f*^  N   w   rl   •*>  *o 


-•««*' 


,;S  »o  vnvo  vo      r^oo  oo   on  o  «   f*      en  ^^vo   r>-oo  'T  w-»    vo   t^oo   0\  O   —   r*^     ^  u^xo   t>«.oo   c 


ft 


§ 

O 


•3[89^ 

^HfeM    ttSH^H&4CQ    coSh^H^oq 

CQ^H^Hi^oQ    WSH^Hi 

•q^aoj^ 

-N    c«    CO  ^      «r»vO    t^oo    On  O    M       r)    ro  ^  u^sO    r^oo 

CnO*^    N    ro^tn    vo    r^oo    On  O    <- 

5    V    08 

i  3f^« 


K  a  a  a  a  a 

f*N  u^  ro  ••    Ov^ 

•      ••«•• 

ON   »A»  ro  M  00  «o 
oo  oo   t^>o   ij-  •*> 

I   +  +  +  +  -I- 


aaaaaaa 

tJ-  N    O    H    ^vO  00 

•  •••••• 

■*  el    O   H    "*^0  oo 
n  M        a^   H  eo  ^ 

Hr-|-+    I      I      I      I 


s  a  a  !^  sa  ^  b4 

O  r»    -«*•  ^  CO  o  00 

•  •     •      •     •      •     • 

—  c^  vn  e4    O  oo   v<N 

NO  t>.oo  oo    l*^  "^  ^ 


vo    tJ-  r«    O   H    "+NO  oo    O    '-' 

■         •■••••  ••• 

roMONCOW->r^ON  N-    ^^o 

CO  r«  —    pi    ro  u^vO    t^ 


I    I    I  +  +  +  +  +4-+  I    1    I    I     III 


S 

P 


se:  K  CO 
-  ^  O    ►^  00  oo   CO 


oo    t^oo    On  O   ''N  O 
M    to  <«)•  ^         N 


OutMrot^O    eo    vo    t^oo  oo  oo  vo    ^ 


OQ     S 

N^  i^  N  r^  r*«  ^  CO 
O    l^  CO  ■•   ir>  ON  CO 


vo   N    O  vo    ^  r«   O 


S5    X 

u*>  O    On 
«0  « 


VOOOOOOOvO^M        tv.f)-" 


'sq^nog 


OC  IN,  w^  N  ON 
•O  ^  CO  — 


VO  CO  M  oo  \C  '^  M 


oo  W-i  CO  IX  "i*  H  vo 
CO  H  •-■     U^  «^  CO 


O   O   -^   rt  CO     Tt- ^  vnvo   r<voo  oo      ov  O   m   h   «  eo  ^ 


—  oo  ^   ^  N-  «0  oo 

eo  N   e<   e<  d   >-• 

M^vo    t^oo  On  O   »* 

p^     M     M     M  M     tl     N 


OnOO  no 
w->  ^  CO 

I-*    r«   CO 
H    N    N 


I 


CO 

fi4 


St4        «0    M    OS  t>o 


ON  u-vsO    ««•  t^  Ti-«0 
^  H  M-.  •*  tJ-  tJ- 


.4   (^  K  *0   t^  t>HOO     OO    ON  O    O   ■-«   e<    CO 


«    «    C    .ij   t^  *^  '"^ 

v/^  ■-    ^    p-    ^  M 

^so    t>.'2  so  so    t'^ 


N    t>«.  Os  O  NO  so    M 
vo  CO  t<    CO  CO  ^ 


t>.oo  ON  o  -«  e«  "+    *^NO   r- 


!; 

'^^Ml 

i^H^HPctOQ    wSh^H^^oQ    COSH^HPt^M    oa^H^HfeoQ    CftJ^S 

«i 

'mvLOffti 

«    M    eo  ^  »nvo       txOO    0\  O    •^    C«    eo      ij- »^nO    t^Qft    On  Ci       **    t\   vex  ^  sj-vv©    v-^    ^  ^^ 

6 


Meteoric  Showers. 


[No.  313. 

Radiant'points  of  the  principal  Meteoric  Showers  of  the  Year. 

Bv  W.  F.  Denning. 


Date. 

Radiant. 

Meteors. 

Date. 

1 

Radiant. 

Jan.   2-3. . 

a          B 
0         0 
230  +53  I 

Swift ;  long  paths. 

1 
i 

July  28  ... 

a           S 
0         0 
339  -11 

3  •  • 

156  +41     Swift.                      1 

July-Sept..' 

335  4-73 

II  ... 

220  +13 

Swift:  streaks. 

Aug.    4  ...' 

30  +36 

17  ... 

295  +53 

Slow ;  bright. 

4-10 

350  +5* 

22  ... 

208  -   8 

Very  swift;  streaks. 

10-121 

45  +57 

25  ... 

131   4-32    i  Swiifk. 

10-21 

350  -H 

29  ... 

213   4-5*    :  Very  swift. 

14  ...': 

311   +62 

Feb.     5-10 

74  4- 43    \  Slow  ;  bright. 

15    ... 

290  +53 

15  ... 

236  -hi I      Swift;  streaks. 

21-25 

291  +60 

15  ... 

261   4-  4     Swift;  streaks. 

25    ...' 

5  +11 

20  ... 

181  +34   1  Swift;  bright. 

Aug.-Sept..! 

346  ±  0 

20  ... 

263  4.36 

Swift;  streaks. 

Sept.    5-15' 

62  +37 

Mar.  1-4... 

166  +  4     Slow;  bright. 

6-i7i 

106  +52 

14... 

250  4- 54   1  Swift. 

10-22 

74  +42 

18  .. 

316   +76    iSlow;  bright. 

15  ... 

77   +57 

24  ... 

161   +58    '  Swift. 

21  ... 

31   +19 

27  ... 

229  +32 

Swift;  small. 

22  ...: 

335  +58 

28  ... 

263   462 

Rather  swift. 

27  ... 

75  +15 

Apr.  12-24 

210  —10     Slow  fireballs. 

Oct.     2  ...■ 

230  +52 

17-24 

241   +47      Small;  short. 

4-' 

133  +79 

18-23 

189  —31      Slow;  long. 

4  ...i 

310  +77 

20-21 

261  +36     Swift;  bl.  white. 

0  . . .| 

77  +31 

20-21 

270  +33 

Swift. 

8-14 

45   +58 

25  ... 

272  +21 

Swift;  short. 

14  ...'; 

133   +68 

30  ... 

291   +59 

Rather  slow. 

16-23, 

89  +  8 

Mav     I  ... 

239  +46 

Small ;  short. 

18-20! 

92  +15 

5-'7 

254  -21 

Slowish. 

23  ... 

99  +13 

6  ... 

338  -   2     Swift ;  streaks. 

29  ...i 

109  +23 

7  ..• 

246  +  3     Slow;  bright. 

Nov.    I  ...1 

43   +22 

11-18 

*3'   +27      Slow;  small. 

2  ... 

55+9 

29  ... 

264  +64 

Slowish. 

10-12 

133  +31 

30  ... 

333  +27 

Swift;  streaks. 

14-16 

150  +22 

June- July . 

249  —20 

Slow:  Breballs. 

16-28 

154  +41 

June    10  ... 

261   +  5 

Verv  slow. 

20-23 

63  +23 

11-19 

)     274  +69    1  Sather  swift. 

23.24 

25  +43 

13  •. 

310  -|-6i 

Swift;  streaks. 

25-28 

208  +43 

20  .. 

.     335  +57 

Swift. 

30  ... 

190  +58 

26  .. 

•     354  +39 

Swift  ;  streaks. 

Dec.    4  ... 

162  +58 

July    4  .. 

.     303   +24 

Swift. 

6  ... 

80  +23 

7-Aug 

.;  333  +27 

Swift. 

0  ... 

145  +  7 

6-13 

ii  282  —13 

Very  slow. 

8  ... 

208   +71 

15-3 

f     43  +43 

Swift;  btreaks. 

10-12 

108  +33 

19  .. 

.    314  +48 

Swift;  short. 

12  ... 

119  +29 

j            19-2. 

i.   290  +24 

Slow. 

22  ... 

194  +67 

25-Sep.  I 

5J      48  +43 

Swift;  streaks. 

25  ... 

98  +31 

Meteors. 


Slow ;  long. 
Swift;  short.. 
Swift;  streaks. 
Swift. 

Swift;  streaks. 
Rather  slow. 
Rather  swift. 
Swift;  bright. 
Slow;  bright. 
Slow ;  short. 
Slow. 

Swift ;  streaks. 
Swift;  streaks. 
Swift;  streaks. 
Swift ;  streaks. 
Slow. 
Slowish. 
Swift;  streaks. 
Slow ;  bright. 
Swift;  streaks. 
Slowish. 
Swift;  streaks. 
Small;  short. 
Rather  swift. 
Swift;  streaks. 
Swift ;  streaks. 
Swift;  streaks. 

Very  swift. 
Slow ;  bright. 

Slow ;  bright. 

Verj'  swift ;  streak 

Swift ;  streaks. 

Swift ;  streaks. 

Slow;  bright. 

Very  slow;  train 

Very  swift. 

Swift ;  streaks. 

Swift ;  streaks. 

Slow;  bright. 

Swift;  streaks. 

Rather  swift. 

Swift;  short. 

Rather  swift. 

Swift;  streaks. 

Very  slow. 


T 


The  radiant-points  of  the  more  brilliant  showers  are  indicated  by  heavier  type. 
Leonids  of  November  may  be  somewhat  plentiful  in  1902  and  1903. 

The  Perseids,  with  max.  on  August  1 1 ,  are  visible  for  a  considerable  period  and  their  radiai 
Doint  exhibits  a  motion  to  E.N.E.  amongst  the  stars.    The  following  is  an  ephemeris : — 


Date. 


Radiant. 


July  20  ... 
22  ... 

24  •  •  • 
26  ... 
28  ... 


a  S 

o  o 

197  +50-9 

21-8  +51-6 

24*0  +52*2 

26*2  -I- 52-8 

a8*S  +53*3 


Radiant. 

!      Date. 

Radiant. 

a          d 

1 

I 

0            0 

( 

0           0 

30-8  +53-8    Aug.    9  ... 
33-2  +54-4'            "  ... 

42-6  +56-5 

45*o  +S7'o 

35*5  +55-0 

13  ... 

47*5   +57*5 

37-9  +55-5 

15  ... 

50-1   +58*0 

40*2  +56*0 

17  ... 

52-6  +58-5 

1902.] 
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[No.  313. 
Satnm  (  k ). 


'9  43. 

iB  38 

17  31 


s  SS 


II  33       4     3 


UranuB  (y). 

Neptune  (tjfl. 

Jnn.      1 

■7    9  5° 

13     oS. 

3'4    ■»  30 

11  15     '  1  20 

5  S9  '0  "  >!N 

17      3     9"   '6|' 

3' 

3-5    16  40 

5  59  59.21  16 

a 

7       '      8,  9  i;i 

17    20    Si 

3-6    14  +6 

18  40     12  3. 

5  54  21,  11  17 

6    123      8:   7    IJl 

Apr.      1 

17  11  Si 

3-6    12  49 

5  54  51  11  'S 

61.   .=   ;   >8i 

i' 

17  19  49 
17  IS  16 

23   IZ 

37    1=  49 
"3-7      8  +7 

14  4.3      [g  37 
.24.      163s 

r;;i 

6    19   iji  3  13' 

;    .7  1.,  ■  19  9 

Jul;    JQ 

"  57 

3-6      4  40 

S  36      .i  3^ 

21,20 

S     13    30:2'    38 

I?    ♦  1! 

)    II    3619  44    ; 

3"S     0  +4 

12  17 

7  "  15/3   ; 

3-4    "  SI 

.      7  4lj>i  4'f' 

21  16 

Deo.   17 

.7  »fi  .9;»3"8. 

3-1    '9    9 

2,      .      1  z   s6 

6     943 

12  .7N. 

27      ;  39iM  4-|i9 

Ceira. 

FallM. 

1901. 

B.A. 

Noon. 

Hoon. 

Tramits. 

1901. 

R..1. 

Noon. 

Dm. 
Hoon. 

Transita. 

?r-;t::: 

Hot.    5  ... 
[7... 

hm 
84s 
9    4 
9  11 

9  37 
9  5' 

zo  jjH. 

1941 
1%     7 

Dec.  11  ... 
13... 

h   m 
6,9 

31  lis 

32  51 
31  11 S 

h    in 

'   'J   19 

11  13 

11  1; 

Juno. 

Vuu. 

Feb.  .+  ... 

11  59 

0  49  S. 

14   12 

June  16.. 

21     -,oS. 

16  ... 

0+9N. 

JuW    8  .. 

11  43 

1  42 

11     31 

19 19 

14    9 

M    ,3 

II  33 

4  IS 

11     34 

..  M 

.0    39 

13  ■■ 

19  11 

16     iS. 

9  4S 

Tlie  times  tif  riaing  and  aptting  correspond  to  tbe  a4j^(^'<t  Iruuit,  irmpectiTB  of  tbe  diiy  gi< 


1902.]  Eclipses. 


ECLIPSES  IN  1902. 

In  the  year  1902  there  will  be  three  Eclipses  of  the  Sun  and  two  of  the 
Moon. 

I. — A  Partial  Eclipse  of  the  Sun,  1902,  April  8. 

Invisible  at  Greenwich.  Tliis  Eclipse,  which  will  be  visible  only  from  the 
northern  part  of  N.  America  and  the  Arctic  Regions,  is  unimportant.  The 
magnitude  of  greatest  Eclipse  is  0x68  (Sun's  diam.  =1). 


11. — A  Total  Eclipse  of  the  Moon,  1902,  April  22. 

Partly  visible  at  Greenwich.  The  whole  of  the  total  phase  will  be  seen  from 
Eastern  Europe,  East  and  South  Africa,  Asia,  and  Australia.  The  Moon  will 
rise  totally  eclipsed  at  Greenwich  at  7**  5"*. 

h     m  h    m 

First  contact  with  Penumbra    3  50*3       With  shadow     5     0-2 

I^st  „  „  9  55*3  „  „  8  45-4 

Beginning  of  Total  Phase 6  io"2  End 7  35*4 


III. — A  Partial  Eclipse  of  the  Sun,  1902,  May  7. 

Invisible  at  Greenwich.  Visible  only  from  New  Zealand  and  the  Pacific 
Ocean. 

At  Wellington  (N.  Z.)  a  Partial  Eclipse  will  be  visible.  Magnitude  0*246 
(Sun*8  diam.  =1).  Begins  May  7'*  20*^  i9'"-8.  Greatest  Phase  7**  21*'  4'"'7. 
Ends  7**  21^  52'"*7«  Wellington  Standard  Mean  Time  (11^  hours  fast  on 
Greenwich). 

IV. — A  Total  Eclipse  of  the  Moon,  1902,  October  16. 

Partly  visible  at  Greenwich. 

h      m  h  m 

First  contact  with  Penumbra  1 5  17*9  With  shadow  16  16*9 

Last        „            „        „         20  489  „        „        19  49-9 

Beginning  of  Total  Phase...  17  i8-6     End  of  Total  Phase  18  48*2 
The  Moon  will  set  totally  eclipsed  at  Greenwich  at  i8>*  32*". 

V. — A  Partial  Eclipse  of  the  Sun,  October  30. 

Greenwich  Mean  Time  of  Conjunction  in  R.A,  30**  19^  28"^  19*. 

d    h    m         '  o     i  o     . 

Begins  on  the  Earth  generally  Oct.  30  17  58*5  in  Long.  19  46  E.,  Lat.  58  26  N. 


o     <  o 

[9  46  E.,  Lat.  58 

Ends  „  „'  »  302*    2*3        M       106    8  E.,  Lat.  33  12  N. 


At  Greenwich  a  Partial  Eclipse  will  be  partly  visible,  ending  19  o'6     39  I  «S:| 
At  Oxford  ,.  „  „'  „  190-4     39  1-30. 

At  Cambridge  „  „  „  „  19  47    42  J  .^>^ 


10  OcctiUatimt,  igci.  {no.  818.  1 

OCCULTATIONS,  1902.     (Visible  at  Ghkhnwich.) 


Dale. 


IB.A.C.  ii+o  ... 
D.M.  +  i8=594. 
D.M,  +  iB-  624, 
B.A.C.  1647   ... 

71  Orionis , 

68  Oeuunoruni . 


•a  LeoiiiB . . . 


A=  Cancri 
36  S^xunti. 


■  D.M._iS'-  ; 
B.A.C.  1468 
26  Gemiiioru 
63  Gemmoni 

36  Virginia.. 
V  Soorpii 
D.M.- 19-513+ 


B.A,0.  7717    . 

J^TiVuri  

.igTtturi  .... 
■  loTauri  .... 
B.A.C.1116 
68  (Jeininoruc 
17  Cancri  .... 
a  Virginia  .... 
B.A.C.  sj8o 
1'  Sagiltarii   . 


.-J 


e'  Caprioorni.. 

11 

]6  SeitantiB   .. 

6-5 

S+Ceti   

86  VirgiuiB      ... 

vScrpii     

DM.-.9=5<1+ 
B.A.C.  77'7    ■■■ 

i-8 

6-0 

Mauri    

^., 

p'^agittarii   ... 
f*  Capricorn! ... 

iiPiBoium 

B.A.C.  1x39   ... 
D.M  +  i7°67S. 
B.A.C.  1171   ... 

nLibriB  

!•= 

B.A.O.  z[i 

16  Goinino 
6i  Qemino 


D,M.-.7°44; 
|("  Capricomi  . 
I !;'  Piscium .... 

D.M.+  i6''s69.( 

i'Tfluri  .... 

e"  Tauri  .... 

D.M.  +  i7='i 

D.M.  +  i?"! 


DiBap. 

M.T. 

P. 

b     m 

u 

13   4st 
M  37t 

"4 

'7' 

10  37 
'5     ' 

>o8 
6j 

9  J7 

i>« 

15  i» 

97 

14     3" 

■Si: 

77 

3^ 

11 35 

l-i 

H  14 

" 

1446 

42 

lz9 

■n 

'7     ' 

11  51 
1.   31 

6S 
3M 

9     1 
9   't 
'3  17 

18 
59 

1°   34 

130 

11  41 

S 

ij  40 
IS  ti 

92 

'77 
60 

5  4fi 

70 

I.  +6 
17     S 
t7  41 

68 
84 

84 

1+  34 

11   S3 

II   14 

99 

t  Star  boldw  horiinn.  •  Star  piaing.  {  Star  BBttiua. 

The  Buglag  (P)  are  reokoned  from  the  true  N.  point  in  the  direction  N.,  E.,  S„  W.,  t. 
bottom  of  thp  Monn'n  inmrteii  image  tiwards  the  rJKlil. 
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Star. 

• 

6-5 
57 
5-0 
45 

67 
3'4 

6-5 
4*2 

6-4 

Disap. 

Heap. 

Date. 

Star. 

1 

4-0 
47 
5*3 
6-5 

65 
5*» 
3-6 

5*0 
S-8 
6-z 

Disap. 

Beap. 

M.T. 

P. 

0 
4.7 

M.T. 

P. 

M.  T. 

P. 

8^6 

no 

13 

M.T. 

BJLa  7717   ... 
lo'Cluicri   

h    m 

12    6 
18  42 
14  14 

7  3* 
7  38 

5  41 

7  8 

8  43 

h    m 

6    AO 

0 
266 

291 

299 

333 

290 
286 

»47 
238 
263 

Dec. 

16 

16 

17 
20 

^i  Tauri 

h   m 

n  53 
14  27 
16  52 

5  47 
8  36 

M  37 
18  24 

5  49^ 
12  27 

18  37 

14    20 

h   m 

14  56 

15  23 

17       0 

T/    1                -r.^ 

94    »3     7 
103     19  51 

60     I  c     0 

^a  Tauri 

120  Tauri  

D.M.+i2"  1182 
D.M.4-i7°i2i4 
B.A.C.  2116   ... 
26  Geminorum , 
\  Geminorum   . 
68  Geminorum . 

A*  Oancri  

B.A.C.  3873   ... 

ylieoois 

94      6  38  i ' 

134 1     9  »9  j 
loi  ;   14  46   I 

29  <    18  42 

64      6  32 

141     13  20 
96,   19  36 

1561  15  11 

1 

2LA.C.  6992  ... 
^Oaprioomi  ... 

:is  Pi8<siiiin 

rPisrautn 

D,M.+  i6«>569. 

y 

34 
18 
60 

74 
75 

8  24t 
8  33t 

6  59 

8  22 

9  52 

t  Star  below  horizon. 

Tbe  angles  (P)  are  reckoned  from  the  true  N.  point  in  the  direction  N.,  E.,  S.,  W.,  i.  e,  from  the 

bottom  of  the  Moon**  inverted  image  towards  tlie  right. 


The  following  "  near  approaches  "  are  also  given  in  the '  Nautical 
Aliiiaoac/  and  are  especially  interesting  to  observers  rather  South 
and  rather  North  of  Greenwich  respectively ; — 


North  Near  Approaches, 


Date. 


JaiL 

19 

Feb. 

18 

20 

20 

Mar. 

15 

Hay 

20 

Aiig. 

25 

Sept. 

8 

>3 


Star. 


B.A.C.  1 361  ... 

D.M.4-i7°i479 

A^  Oancri  

c  Cancri 

«  Tauri  

a  LibrsB 

B.A.O.  1 1 19  ... 
B.A.O.  5408  ... 
B.A.O.  6992  ... 


Mag. 

G.M.T. 

Angle. 

Date. 

h   m 

0 

6-5 

15   17 

0 

Sept.  13 

6-2 

12     7 

14 

»3 

5-6 

4  50 

II 

Oct.   12 

5*o 

17  44 

18 

19 

5*1 

13     8 

'i 

Nov.  II 

3-0 

13  18 

12 

15 

6-4 

10  II 

348 

Dee,  13 

^'5 

9  50 

I 

H; 

<>7 

6  39 

347 

'7! 

1 

Star. 


j3  Oapiicomi 
119  Tauri  ... 
c^  Oapiicomi 
B.A.C.  1272 
21  Piscium 
B.A.C.  1 119 
B.A.C.  1272 
119  Tauri   ... 
A^  Oancri  . . . 


Mag. '  G.M.T.  i  Angle. 


3'4 
4-6 

5'i 
6-3 

61 

6-4 
6-3 

4-6 
5-6 


h  m 

0 

6  48 

347 

13     5 

354 

9  52 

336 

10  16 

347 

6  55 

335 

9     I 

3+5 

7   »4 

347 

16  24 

4 

17     5 

20 

South  Near  Approaches, 


1 


JSL    12 

Feb.  16 
Jnaeio 
July  26 
Oct  14 


c^  Capricomi... 

m  Tauri 

B.A.C  6081  ... 

^  Piscium 

isPisdum 


Oct.  201  115  Tauri  5*4 

22  I  51  Geminorum.     5*4 
Nov.  18  IPM.+  16O1363I    65 


Dec.  14  ,  115  Tauri 
22  ;  B.A.O.  4394 


5*4 
5*9 


h 
18' 


II 


m 

53 
17 
15  20 
14  16 
18  34 


o  I 

184  ; 

183  I 

189  I 

182  ' 

205  I 
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Jupiter^s  Satellites ,  1902. 


[No.  313. 


JUPITER'S  SATELLITES,  1902, 


Phenomena. 


«,  Signifies  Ec.  dis. ;  E,  Eo.  re. ;  <?,  Occ.  die. ;  O,  Occ.  re. ;  t,  Tr.  Ing. ;  T,  Tr.  Egr. 


February, 


d 
12 


»3 


H 


»5 


16 


17 


ig 


»9 


20 


21 


22 


13 

as 


h 

2 

2p 
23 

8 
II 
18 
20 

S 
II 

>s 

17 

2 

6 
12 

15 
9 

12 

21 

O 

7 

9 
21 

I 

3 

4 
6 

8 

<5 

"9 
I 

4 
22 

I 

10 

»3 

20 

22 

9 

»5 

17 

19 

4 

9 

17 
II 

o 

3 

9 
II 

1 
5 


m 

15  i.  T. 

37  i.  e. 

24  i.  O. 
6  ii.  t 

2  ii.  T. 

26  i.  f. 
46  i.  T. 
29  iii.  6. 
4  ii.  O. 

6  i*  e. 

54  O. 
18  ii.  e, 

1 5  ii.  O. 

56  i.  t. 

16  i.  T. 

35  i-  «• 

25  i.  O. 

31  ii.  t. 

27  ii.  T. 
27  i.  ^. 

46  i.  T. 
41  iii.  t. 

15  iii.  T. 

40  iv.  ^. 

3  i.e. 

55  i-  O. 
I  iv.T. 

36  ii.  e. 

41  ii.  O. 

57  i.  ^• 

16  i.  T. 

31  i.e, 

25  i.  O. 

56  ii.  t. 
51  ii.T. 

27  i.  ^. 

47  i.  T. 
29  iii.  e, 
33  iii.  O. 

o  i.  e, 

56  i.  O. 

53  ii-  «• 

4  ii.  O. 

57  i.  t- 

17  i.  T. 

28  i.  e. 

26  i.  O. 
20  ii.  ^. 
16  ii.  T. 

27  i.  t. 
47  i.  T. 

•  mm  m 

7  111.  t, 
43  111.  T. 


26 


d  h 

as  5 
8 

18 

22 

3 
6 

7 
II 

13 
18 

o 

3 

13 

16 

22 

o 

18 
20 
21 


27 


28 


(con.). 

m 

57  i.  «. 

56  i.  O. 

1 1  ii.  e. 
28  ii.  O. 

57  i-  ^. 
17  i.  T. 

5  iv.  «• 
14  iy.  E. 

37  iv.  <?. 

3  iv.  O. 

25  i.  e. 

26  i.  O. 
45  ii.  t. 
40  ii.  T. 
28  i.  t. 

47  i.  T. 
28  iii.  e. 

54  i-  «• 
o  iii.  O. 

S6  i.  O. 


March. 


8 


7 
II 
16 

19 

>3 

16 

3 
6 

II 

13 
6 

7 
10 

10 

20 

I 

5 
8 

2 

5 
16 

>9 

o 

o 

2 

4 

«7 
20 

23 

o 


28  ii.  e, 
52  ii.  O. 
58  i.  t 
17  i.  T. 
22  i.  e. 
26  i.  O. 
9  111.  t, 
5  ii.  T. 

28  i.  t. 
48  i.  'i'. 
33  iii.  t. 
51  L  <J. 
10  iii.  T. 
56  i.  O. 

46  \\,e. 

16  ii.  O. 
58  i.  t, 

17  i.  T. 
19  i.  e, 
26  i.  O. 

33  ii-  ^• 

29  ii.  T. 

8  iv.  U 

28  i.  t. 

47  i.  T, 
38  iv.  T. 
28  iii.  e, 

48  i. «. 
56  i.  O. 
a6  iii.  O. 


Mar,  (con.). 

d  h  in 

8  10  3  ii.  e. 

14  40  ii.  O. 
18  58  i.  t, 
21  17  i.T. 

9  15  16  i.  £. 

18  26  i.  O. 

10  5  57  ii.  t. 

8  53  ii.T. 

13  27  i.  t. 

15  47  i.T. 

11  9  45  i.  e. 
10  57  iii.  t. 
12  56  i.  O. 

14  35  iii.T. 
23  21  ii.  e. 

12  4  3  ii.  O. 

7  57  i-  *' 

10  17  i.  T. 

13  4  13  i.e, 
7  26  i.  O. 

19  20  ii.  t. 
zz  lb   ii.T. 

14  2  27  i.  ^. 

4  47  i.  T. 

21  26  iii.  e. 

22  42  i.  e. 

15  o  52  iii.  E. 
I  8  iv.  e. 
Ill  iii.  0. 
I  56  i.  O. 

4  49  iii.  O. 

5  22  iv.  E. 

9  S3  iy«^- 
12  38  ii.  e. 

14  27  iv.  O. 
17  26  ii.  O. 

20  57  i.  t. 

23  17  i-T. 

16  17  10  i.  e. 
20  26  i.  O. 

17  8  44  ii.  t. 

11  41  ii.  T. 

15  27  i.  t. 

17  47  i.  T. 

18  II  39  \.e. 

14  56  i.  O. 

15  19  iii.  t. 

18  58  iii.T. 

19  I  56  ii.  e. 

6  49  ii.  O. 
9  57  i.  t. 

12  17  i.  T. 
10  6  7  i.  e. 


Mar.  (oon.). 

d  h  in 

20  9  26  i.  O. 
22  7  ii.  t. 

21  I  4  ii.  T. 
4  26  i.  t, 
6  46  i.  T. 

22  o  36  i.  e. 
125  iii.  e. 

3  56  i.  O. 

4  51  iii.  E. 

5  32  iii.  o. 
9  1 1  iii.  O. 

15  13  ii.  e. 
20  1 1  ii.  O. 
22  56  i.  t. 

23  1  16  i.  T. 

19  4  i.  e. 

20  14  iv.  t. 

22  26  i.  O. 

24  o  51  iv.  T. 
II  31  ii.  ^. 
14  27  ii.  T. 
17  26  i.  t. 
19  46  i.  T. 

■25  13  33  i.  e. 

16  55  i.  O. 

19  39  iii.  t. 

23  18  iii.T. 

26  4  30  ii.  e. 

9  33  ii-0. 
1 1  55  i.  ^. 

14  15  i.T. 

27  8  I  i.  e. 
II  25  i.  O. 

28  053  ii.  t. 

3  50  ii.  T. 

6  25  i.  t. 
8  45  i.  T. 

29  2  30  i.  e, 
5  25  iii. «. 

5  55  i-0. 

8  51  iii.  E. 

9  51  iii.  o. 

13  30  iii.  C. 

17  47  ii.  e. 
22  55  ii.O. 

30  o  54  i.  t. 

3  H  i.  T. 

20  58  i.  e, 

31  o  24  i.  O. 

14  16  ii.  i. 
17  12  ii.T. 
19  II  iv.  e, 
19  24  L  t. 


Mar.  (con.). 

-4^.  ( 

d 

h 

m 

d 

h  I 

31 

21 

44  i.  T. 

12 

6  I 

»3 

30  iv.  E. 

9  5 
13  2 

April. 

1^ 
18  2 

I 

5 

44  iv.  0. 

22 

10 

26  iv.  0. 

22  5 

15 

27  i.  e. 

13 

4  I 

18 

54  i.  0. 

4  4 

^3 

56  iii.  t. 

7 

2 

3 

36  iii.T. 

14 

0  4 

7 

5  ii.  e. 

4  > 

12 

16  ii.  0. 

19  4 

13 

53  i.  ^• 

2ft  3 

16 

13  i.T. 

23  V 

3 

9 

55  i-  «. 

15 

I  3 

13 

23  i.  0. 

19  I. 

4 

3 

38  ii.  t. 

22  4 

6 

34  ii.  T. 

16 

8  2 

8 

22  i.  t. 

12 

10 

43  i.  T. 

12  I 

5 

4 

24  i.  e. 

17  3 

7 

53  i.  0. 

«7  4 

9 

24  iii.  e. 

20 

12 

51  iii.  E. 

17 

13  L 

14 

7  iii.  0. 

'3  4 

17 

48  iii.  0. 

17  1 

20 

22  \\.e. 

17  3 

6 

I 

37  ii.O. 

18 

I 

2 

52  i.  t. 

5  4 

5 

12  i.T. 

9 

22 

52  i.  e. 

12 

7 

2 

22  i.  0. 

12  I 

17 

0  ii.  t. 

H  3 

19 

57  ii.  T. 

19 

8  I 

21 

21  i.  t. 

11  4 

23 

41  i.  T. 

17  i 

8 

17 

20  i.  e. 

20  5 

20 

52  i.  0. 

22  3 

9 

4 

10  iii.  t. 

20 

I  3 

7 

51  iii.T. 

2  1 

9 

39  ii.  e. 

6  4 

H 

58  ii.  0. 

65 

15 

50  i.  t 

9 

15 

51  iv.  t. 

21 

2  3 

18 

10  i.  T. 

6  I 

20 

35  iv.  T. 

22  2 

10 

II 

49  i.  e. 

22 

I  I 

>S 

21  1.0. 

I  2 

II 

6 

21  ii.  t. 

3  3 

9 

18  U.  T. 

21 

10 

19  i.  t. 

*3 

04 

12 

40  i.  T. 

12  3< 
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\J^.  (con.). 

h  m 

14  47  ii.  e. 

16  12  iii.  T. 
19  42  i.  t. 
to  16  ii.  O. 
M    2  i.  T. 

15  35  i.  e. 
19  14  i.  O. 
li  44  ii.  t. 
14  1 1  i.t. 

14  40  ii.  T. 

16  31  i.  T. 
10    3  i.  e. 

10  51  Iv.  t, 
ij  44  L  O. 

15  40  ir.  T. 
ti  32  iii.  0. 

0  51  iii.  E. 

2  38  iii.  o. 
4    4  ii.  e. 
6  20  iii.O. 
t  40  i.  ^. 

9  35  "•  O- 

11  o  i.  T. 

4  34  i.  <;. 
t  12  i.  O. 

1  4  iL  ^ 

3  9  i.  ^ 

4  I  ii.  T. 

5  29  i.  T. 
13   2  i.  e. 

2  40  i.  O. 
li  35  iii.  t. 

17  21  ii.  e, 

10  17  iu.  T. 

,. »«  37  i-  ^. 
tt  53  ii.  O. 

n  57  i.  T. 

May, 

1 

I  17  31  i.  e, 

u  9  i.  O. 

1 14  23  ii.  t. 

16  6  i.  t. 

17  19  ii  T. 
.  It  a6  i.  T. 
3  11  59  i  e, 

15  3«  ».  O. 
>4   I  21  iii.  e. 
4  50  iii.  £. 

6  38  ii.  e. 

6  41  iii.  o. 

7  18  iv.  e, 
10  23  iii.  O. 

10  34  i.  ^. 

11  44  iv.  E. 

12  10  ii.  O. 
12  54  i.  T. 
19  40  iv.  o. 

5   0  30  iv.  O. 
6  27  i.  e. 
10    7  i.  O. 
•   ;  4^  ii'  /.    / 


May  (oon.). 

d    h  m 

6  6  39  U.T. 

7  23  i.  T. 

7  o  56  i.  e. 

4  35  i-  O. 

19  55  ii.  e. 

20  36  iii.  ^ 

23  3>   i-  ^• 

8  o  19  iii.T. 

1  27  ii.  O. 

1  51  i.  T, 

19  24  i.  e. 

■  2^  4  i.  O. 

917  o  ii.  ^. 

17  59  »•  *'      I 

19  56  ii.T.    : 

20  20  i.  T. 

10  13  53  i.  e. 
17  33  i.  O. 

11  5  20  iii. «. 

8  49  iii.  E. 

9  II  ii.  e, 

10  40  iii.O. 
12  27  i.  t. 
14  23  iii.  O. 
14  44  ii.  O.    i 
14  48  i.  T.     I 

12  8  21  i.  e.      I 
12  o  i.  O. 

13  5  6  iv.  ^. 
6  18  ii.  t. 
6  56  i.  t. 
9  15  ii.T. 
9  16  i.  T. 
9  58  iv.T. 

14  2  50  i.  e. 
6  29  i.  O. 

22  28  ii.  e. 

15  o  33  iii.  t. 
I  24  i.  /. 

3  44  i.  T. 

4  o  ii.  O. 
4  16  iii.T. 

21  18  I.e. 

16  o  57  i.  O. 
19  35  ii.t. 
19  52  i.  t. 

22  12  i.  T.     i 
22  32  ii.  T.  I 

17  15  47  i.  e.      i 
19  25  i.  O. 

18  9  19  iii.  e,   i 

11  45  ii.  e.     I 

12  49  iii.  E.  ; 
14  20  i.  t. 
14  36  iii.  0. 

16  40  i.T. 

17  16  ii.  O. 

18  18  iii.O. 

19  10  15  i.  e, 

13  53  i.  O. 

20  8  48  i.  t, 
%  53  ii.  t.    I 

II  8  i.  T. 
It  49  ii-  T.   I 


May  (con.). 

d    h    m 

21  121  iv.  e. 

4  44  i.  0. 

5  51  iv.  E. 
8  21  i.  O. 

1 3  27  iv.  o, 

.   18  20  iv.  O. 

22  I     2  ii.  e. 

3  15  L^ 

4  26  iii.  f. 

5  36  i.  T, 

6  31  ii.  O. 
8     8  iii.  T. 

23   12  i.  e. 

23  2  49  i.  O. 
21   43  i.  t. 
2z     9  ii.  t. 

24  o    4  i.  T. 
I     5  11,  T, 

17  41  i.  e. 

21  17  i.  O. 

25  13  19  iii.  e. 

14  19  ii.  e, 
16  II  i.  t. 

16  49  iii.E. 

18  27  iii.  o. 

18  31  i.T. 

19  45  ii.  O. 

22  10  iii.  O. 

26  12     9  i.  «. 

15  45  i.  O. 

27  10  38  i.  t. 

11  25  ii.  t. 

12  59  i.  T. 
14  21  ii.  T. 

28  6  38  i.  e, 

10  13  i.  O. 

29  3  36  ii.  e. 
5     6  i.  ^ 

7  27  i.T. 

8  14  iii.  t, 
8  59  ii.  O. 

1 1  57  iii.  T. 

22  29  iv.  t, 

30  I     6  i.  e. 

3  23  iv.T. 

4  40  i.  O. 

»3  34  i.  ^• 

31  o  40  ii.  /. 

I  54  i.  a'. 

3  36  ii.T. 

19  35  i.  «• 

23  8  i.  O. 

June, 

I   16  53  ii.  e. 

17  19  iii.  e. 

18  I  i.  ^. 

20  21  i.  T. 
20  49  iii.E. 
22  13  ii.  O. 
22  14  ULo. 

2     I  $6  iii.  O. 
H     3  i'  e. 


June  (coll.). 

d     h  III 

2  17  36  i.  O. 

3  12  29  i.  ^. 

13  55  ii.  L 

14  50  1.  1. 
16  51  ii.T. 

4  8  32  i.  e. 

12  3  i.  O. 

5  6  .10  ii.  e. 
6  56  i.  t 
9  16  i.  T. 

II  26  ii.  O. 

II  58  iii.  t. 

15  40  iii.T. 

6  3  o  i.  <•. 
6  31  i.O. 

19  25  iv.  e. 

23  58  iv.  E. 

7  1  23  i.  t, 
3  9  ii.  t. 

3  43  i.  T. 

6  s  ii.T. 

6  1 9  iv.o  . 

II  14  iv.  O. 

21  29  i.  e. 

8  o  58  i.O. 
19  27  ii.  e. 
19  50  i.  t 

21  18  iii.  e. 

22  II  i.  T. 

9  o  38  ii.  O. 

0  49  iii.  E. 

1  56  iii.O. 

5  39  iii  O. 

15  57  i.  ^. 
19  25  i.  O. 

10  14  17  i.  t. 

16  23  ii.  t. 
16  38  i.T. 
19  19  ii.  T. 

11  10  26  i.  $. 

13  52  i.  O. 

12  8  44  ii.  e, 
8  44  i.  ^. 

II  s  i.T. 

13  50  ii.  O. 
15  37  iii.  If. 
19  20  iii.  T. 

»3     4  54  i-  <'• 

8  20  i.  O. 

14  3  1 1  i.  ^. 

5  32  i.  T. 

5  36  ii.  t, 

8  32  ii.  T. 

23  23  i.  c. 

15  2  47  i.  O. 

14  55  iv.  t. 
19  50  iv.  T. 

21  38  i.  t, 

22  I  ii.  e, 

23  59  i.  T. 

16  I  17  iii.  e. 

3  1  ii.  O. 

4  49  iii.  "E 

5  33  i^^.  o 


June  (••on.). 


20 


21 


d     li    lu 

16  9  16  iii.O. 

17  52  i.  e. 
21   14  i.  O. 

17  16     5  i.  ^. 

18  25  i.  T. 

18  49  ii.  t, 

21  45  ii.T. 

18  12  2o  i.  0. 

15  41  i.  O. 

19  10  32  i.  t. 

11  18  ii.  e, 

12  52  i.T. 

16  12  ii.  O. 

19  12  iii.  t. 

22  55  iii.  T. 

6  49  i.  e. 
10     8  i.  O. 

4  58  i.  t. 

7  19  i.  T. 

8  o  ii.  t, 

10  56  ii.  T. 

22  •  I   17  i.  e. 

4  34  i-  O. 
*3  25  i.  t. 

23  o  35  \\.e. 

1  45  i.  T. 

5  17  iii.  e. 

5  22  ii.  O. 

8  48  iii.E. 

9  S  iii.O. 

12  48  iii.  O. 

13  30  iv.  e, 

18  6iv.E. 

19  46  i.  e. 

22  15  iv.  0. 

23  I  i.  O. 

24  3     9  iv.o. 

17  52  i.t. 

20  12  i.T. 
2i<  12  ii. /. 

25  o     8  ii.  T. 

14  14  i.  e, 

17  28  i.  O. 

26  12  18  i.  t. 

13  52  ii.  e, 

14  39  i.  T. 

18  32  ii.  O. 
22  43  iii.  f. 

27  2  26  iii.  T. 

8  43  i.e. 

11  55  i.  O. 

28  6  45  i.  t 

9  5  i-.T. 
10  23  ii.  t. 
13   19  ii.T. 

3  II  i.  e. 

6  21  i.  O. 
I  1 1  i.  J*.   * 
3     9  ii.  e, 
3  32  i.  T. 

9  \^  \\\,e 


29 

30 


16  \^  \\\.0. 


July. 

d     b    m 

1  o  48  i.  O 
19  38  i.  t. 
21  58  i.T. 

23  34  ii.  *' 

2  2  30  ii.  T 

6  27  iv.  t 

1 1  22  iv.  ^ 
16     9  i.  e. 

19  14  i.  O 

3  14  4  i.  t. 
16  24  i.T. 

16  26  ii.  e, 

20  50  ii.  C 
429  iii.  t 

•  •  •     n 

5  52  III.  1 
10  37  i.  e. 
13  41  i.  O, 

5  8  30  i.  t. 
10  51  i.  T 

12  43  ii.  t. 
15  39  ii.l 

6  5     6  \,e. 

8  7  i.O. 

7  2  57  i.  t. 

5  17  i.  T. 
5  43  ii-  «■ 

9  59  ii.  0 

13  16  iii.  6 

19  40  iii.  { 

23  34  i.  e. 

8  2  34  i.  O. 

21  23  i.  ^ 
23  43  i.  T 

9  I   54  ii.  t. 
4  50  ii.  T 

18     3  i.  e. 
21     o  i.  O. 

10  7  36  iv.  e 

12  14  iv.  I 

13  18  iv.  c 

15  49  i.  t- 
18     9  i.T. 

18  13  iv.  C 

19  o  ii.  e. 
23     7  ii.O 

11  532  iii.  t 
9  15  111.  Q 

12  32  i.  e. 

15  26  i.  O. 

12  10  15  i.  t, 
12  35  i.T. 
15  2  ii.  ^. 

17  58  ii.T 

13  7  o  i.  e. 
9  52  i.  O. 

14  4  41  i.  t. 

7  2  i.  T. 

8  18  ii.  f. 
12  15  ii.  0 
17  16  uv.e 

x\    '^  \\v. 


^r 

Jupiter's   Sateilitej,    iqo2. 

[No.  313^ 

^^J-u;^(onn.). 

Aiy(L.on.). 

^,<y,  (eon.). 

Auff.  (Don.). 

3^t.  (Don.). 

«^ 

^K    h    m 

d    h  m 

d     b    m 

d    h  m 

d    h    ra 

d     Ii    II 

^K     >  ii  i.  T. 

31    2  13  i.O. 

IJ     ozli.(. 

29  15  58  ii.  E. 

13     8     .  i.E. 

^m    4  11 

21    0  i.  t. 

z  ,8  i.  T. 

.8  42i..E. 

II   z8  iii.  i. 

g  1' 

H       7 

2J    2.    i.  T. 

30     I   >6  i.O. 

IS  "  iii.T. 

II   5: 

^m      19  57 

10  46  iilE. 

4  u  >.E. 

.4     .  56  i.t. 

18  jl 

^■C7   17  33  i. 

A^g^. 

21  46  i.  0. 
z<   59  iii.  t. 

4  37  iii-  *■ 
8  io  iii.  T. 

4  17  i.  T. 
11  36ii.(. 

»8     5  3. 

V     .9S4;:T. 

I     2  45  If  «■ 

16    0  2.  i.  E. 

"  *J  J*; 

.4  3»  ii-T. 

7  5. 

^K.   11  35 

5  50  h.  0. 

I  41  iii.T. 

31     0  44  i.  T. 

23   16  i.  0. 

16  2 

^■8    >  12  i>.  0. 

15  2siu.(. 

.8  54  i.  f. 

6  s6  ii.  '■ 

19  11 

^V        51 

.8  .si... 

I.   1+  i.T. 

9  SJ  ii.T. 

15  'i  3^  i.V' 

29     1  5, 

H     iz34m.T. 

.9     8iii.T. 

19  43  1.  0, 

4  .4  iv-  0. 

^H     ,4  iti 

20  39  i.  0. 

;  igii.T. 

22    4a   i.  E. 

8    9  iv-  «- 

30    0     ; 

^H      17  II  i.  0. 

I  IJ  26  i.  (. 

,6  ,,  i.o. 

12    52  iv.  E. 

Kv'i  'sir.T. 

17  47  i.  T. 
2.  s^  ii.  /. 

18  5°  i.  E. 

Sr^pfe»>licr. 

":i;:!t. 

10  3. 
'5  4 

^g      II  59 

3    0  48  Li.  T. 

'*  JsJ°j.T. 

.   16  50  i.  ^ 

.6    5  +1  ii.  0. 

^       i+io.T. 

.2  44i.«. 

>9  10  i.  T. 

.■>  30  ii.  E. 

■7'2  H 

15     s    .0. 

■S^liiiE. 

.7431.- 

Oeio 

xo  16  11.  T. 

4    9  5M-'- 

.0  59  10. 

5  .6  ii'.  E. 

^o  59  i.  £ 

10    8  SS  !-<■ 

u   3+  "■  '■■ 

.1  45  ■"■". 

14    9  i.  0. 

17     1  23  iii.  0. 

..  37  i.  0. 

12  .3  i.T. 

.3  18  i.  E. 

17     8  i-E. 

S     S  iii.  0. 

8  3( 

II     6  1;  i.A 

16     1  ii.». 

16  51  iii.E. 

18  27  iii.  0. 

^MSj-T- 

.6  .9  ir- T- 

20     7  46i.i. 

3     0  53  iii-  E. 

8  56  iii^E. 

.8  57  i .  0. 

iQ    6  i.  T. 

II  le  i. /. 

14  JO  i.  (. 

IS  il 

i4  3oii:d. 

5     5  »iii.o. 

■  3  j6  i.T, 

,  '7  "  !:T- 

.6  ;i 

«  17  ui. «. 

18  27  ii.  T. 

20     6  u.  ^ 

iB     0  47  ii.  i. 

18  i< 

»    .«  iii.O. 

8  55  iii.  0. 

2.    ,  it  u.t. 

23       2ii.T. 

^3  41  |i- T. 

3  23  i.  e. 

9  3'  i.0. 

5     Si-"- 

4          6  i.  <-. 

ID    J! 

6     J  i.  0. 

6    4  .8  i.  i. 

6  49  '"■  T. 

11  37  i.  E. 

Is  is  l  B. 

13     0  51  i.  (. 

6  38  i.T. 

7  47  >.  E. 

5     s  42  i.  '■ 

19    9  17  i-  <■ 

5  3' 

3 ;.  i.  T. 

11     0  ii.  t. 

8     3  i.T. 

1 1  jg  i.  T. 

6  zS  ii.  t. 

n  sfiii.T- 

!  32 'i.T. 

14  11  ii.". 

.g  ^ii-o- 

s  j; 

9  24  «-  T. 

7    ■  36  i-  ^. 

9  31  ii.  0. 

IE  3sii.E. 

2,  4«  ii.  E. 

■!  4? 

21    52  i.  K. 

J  57  i-  E. 

13    2ZU.E. 

6     3      zi.». 

zo    6  37  i.  0. 

.9  li 

14    «  >9  1.  0. 

22  44  i,  t. 

2,  3,  i.«. 

6    6  i.  E. 

9  56  i-  E. 

3  .zs: 

,9  .7  i.  ^ 

g    .    4i.T, 

23     1   .7  iii.  (. 

8     .  iii.  /. 

■  5  I  iii.?. 

>s  ': 

».  J7i.T- 

5    gii.»^ 

2   16  I.E. 

..  43  iii.T. 

184?  iii.T. 

23  4, 

2J       0    10   11.  B. 

8  11  ii.  E. 

4  59  iii.  T. 

.6,.  iv./. 

21     ,  4S  '-  i- 

4    5   ; 

J  37  "■  O- 

10  38  i.  t 

51   34  i'.  T 

6    <:  i.  T. 

li    9  iii.'. 

2Z  s8  i.  T. 

7    0    9i.'- 

13  5S  ii.'. 

'3  *: 

■  5  51  iii.T. 

M  a*  iii.T. 

24    4  39  ii-'- 

z  30  i,  T. 

.6    iii.T. 

16  »i  i.  r. 

2.1  16  i.  K. 

7  Jsii.T 

9  1!  ii.  I. 

21     I     ;  i.  0. 

5    »   ; 

ig  Si  i.  0. 

9   17   -0  i.'- 

17  57  i-  ". 

12   1 1  ii.  T. 

4  25  i-  E. 

26  ij  43  1.  r. 

19  ,0  i.  T. 

20  45  i.  E. 

21  19  i.O. 

.6    ji.T. 

lo     0     6  ii.  (. 

8     =  35  i.  E. 

23     0  32  i.  T. 

iS  ;( 

19  36ii.(. 

/  28  l'/" 

'^  i?!*!:!. 

i8|7i.'. 

8'sii.o. 

21    4( 

22  31  ii.  T. 

12  45  ii.  u. 

20  57  L  T. 

g     13    iT.  /. 

fi     4  4f 

17      '  43  iv-"- 

;*  siiiK. 

26    z  40  ii.B. 

9     3  2.  ii.«. 

.3     Siv.T. 

8  j8  i».  0. 

I,   M  36i.(. 

12  24  i.  0. 

7  S3  ii.  K. 

13     7  ii.  E. 

7      '    5; 

10  49  ■■  <■ 

.3  S«i.T. 

IS    4iii-»- 

.5  S5i.«. 

19  32  i.  0. 

.3  ..  LO. 

18  IS  ii.o. 

.5  .3  i.  K. 

19    +i.E 

22  54  i-  B. 

7  12  si 

.       »8     8    9  i-  '■ 

11  28  ii.  E. 

ZQ  52  iii.E. 

z.  53  iii.o. 

H    4  57  iii-' 

.8  2= 

lo.ai.T. 

■  3     8  >8  iii.  0. 

17    9  30  '■  f- 

.0    4SSiii.K 

8  J9  iii.O. 

»;  <; 

.3  27  «■'■ 

%  54  i.  0. 

i.  51  i.T. 

.3     2  1.  f. 

9  24  iii. «. 

8      Z4: 

,6  44  ii.  0. 

.1  14  i-E. 

.7  48  ii.  (. 

15  2,  i.T. 

12  57  iii.  E. 

s,     I  17  iii.  e. 

,2  5.  iii-B. 

Z044    i-T. 

22  26  ii.f. 

1639!.'; 

16      ! 

5  IS  i.  e 

17  54  «v-  0- 

28     6  io).c 

11     1  22  ii.  T. 

.9    oi.T. 

1-  :( 

S  39  m.  0. 

13    0  11  it.E- 

9  42  1.  E. 

95     3  '°  ii.  '- 

7+7i.O. 

6    2  i.  (. 

*'  J  5?  i-^ 

.3  32i:E. 

6    7  ii.  T. 

zo  5! 

TJ    2  35  Li. 

8  «  i.  T. 

6  17  i.T. 

12    7  29  i.  (. 

13  59  i.  0. 

4  SS  i-  T. 

IJ  IS  ii.  (. 

8   >9  iv.  0. 

9  S'  i.  T. 

17  23  i.E. 

9    8    4 

"  40  ii.  T.  / 
'S  4T  i.  :      1 

.«  »  ii.  T. 

11    53  11.  0. 

.6liii.o. 

z6   M      7  i. '. 

,       J»Oi.«. 

13   .+  ir.  0. 

21   II  ii.E. 

n  11  V,*^; 

n  4' 

S  52  i.  E. 

14     0  iv.  (. 

IS     4  4')  i.  ". 

\           TV    V 

1902.] 


Jupiter's  Satellites,  1902. 
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Cd.  (oon.). 

k  m 
041  iT.  t. 

5  34  iv.  T. 

H  49  »•  ^• 
17    9  i.  T. 

t  14  ii.  o. 

7  40  ii.  E. 
It    9  L0. 
15  42  i.  E. 

1    7  iii.  t 

5  49  iii.  T. 

9  17  i.  ^. 
II  37  i.  T. 
21  19  ii  t, 

015  ii.T. 

6  37  i.  0. 
10  II  L  B. 

3  45  i-  ^• 

6  5i,T. 

1$  19  ii.  0. 

10  59  ii  E. 
I    5  io. 
440  i  £. 

16  8  iii.  0, 
19  51  iii.  O. 
21  17  iii.  e. 
u  13  1. 1 

0  34  i.  T. 

1  0  iii.E. 
10. 34  ii.  t. 
IJ31  iiT. 
If  33  i.  0.  ' 
i\  9  i.  E. 
Ii  42  i  t. 
19  2  i  T. 

4  46  ii.  0. 

8  14  iT.  0. 
10  ig  ii.  E. 

13  6iT.O. 

14  2  i.o. 

17  38  i.  E. 
10  32  iv.  t. 

I  IS  iv.  E. 

5  5«  iii.  ^. 

9  40  in.  T. 
II 10  i  t. 

ij  31  i-  T. 

i3  50  ii.  t 

'  1  47  ii.  T. 

8  30  i.  0. 

K   7  i.  E. 

5  3«i<. 

7  59iT. 

i*    3  ii-  0. 
»3  37  ii.  E. 

[»  58  i.  0. 
ijSiE. 
»  2  iii.  0, 
»3  45  iii  O. 
0   7i^. 
»  «9  iii  «. 
»  17  I  T. 
!     5   iiii.E. 

't  7 at. 

16  JUT. 


Oo<.  (con.). 

d    h    m 

23  21  27  i.  0. 

24  I     4  i.  E. 

18  36  i  t, 
20  56  i.  T. 

25  7  20  ii.  0. 

12  56  ii  E. 
15  55  io. 

19  33  i'B. 

26  9  54  iii  t, 

13  4  i.  ^. 

13  36  iiiT. 
15  25  iT. 
18     9  iT.  t, 
23     2  iT.  T. 

27  2  24  ii.  t, 
5  20  ii.  T. 

10  24  i  0. 

14  2  i.E. 

28  7  33  \,t. 
9  53  i.T. 

20  38  ii.  0. 

29  2  15  ii£. 

4  53  i.<>. 

8  31  iE. 

30  o     I  iii.  0, 

2  2  i^. 

3  4^  iii.  O. 

4  22  i.  T. 
531  iii  e. 

9  4  iii.  E. 

15  41  ii.  ^. 
18  38  ii  T. 
23  21  i.  0. 

31  3     o  i.  E. 

20  31  i.  t, 

22  51  i.  T. 

November, 

1  9  57  iio. 
15  34  ii  E. 
17  50  i.  o. 

21  28  iE. 

2  1 3  54  iii.  t, 
15    o  i  ^. 
17  20  i.  T. 
17  37  iii  T. 

3  4  59  ii.J^. 
7  56  ii.  T. 

12  19  i.  0. 

15  57  i  E. 

4  2     8  iT.  0. 
7     1  iT.  O. 
9  29  i.  t, 

u  49  i.  T. 
14  43  iT.  e. 
19  27  iT,  E. 

23  1 7  ii.  o. 

5  4  53  iiE. 
6  48  io. 

10  26  iE. 

4     3  iiJ'  o, 
6  18  L  r. 


Nov,  (con.). 

d    b    in 

6  7  46  iiiO. 
9  32  iii.  e„ 

13  5  iii  B. 
18  18  ii^. 

21  14  iiT. 

7  1   17  io. 

4  55  i-E. 

22  27  i.  t. 

8  o  47  i.  T. 

12  37  iio. 

18  12  ii  E. 

19  46  i.o. 

23  24  i  E. 

9  16  56  i.  i. 
17  59  iii  t, 
19  17  iT. 
21  42  iiiT. 

10  7  37  ii.  t. 

10  33  ii.T. 

14  15  i  0. 

17  53  i.  E. 

11  II  25  i  ^. 

13  46  i.T. 

12  I   57  ii  0, 

7  32  ii.  E. 

8  44  i.o. 
12  21  i.E. 

12  32  iT.  ^. 
17  26  iv.  T. 

I)     5  55  '^'t 
810  iii.  0. 
8   15  iT. 

11  52  iii.O. 

13  33  iii 6. 

17  6  iii  B. 
70  57  ii  t. 

23  53  ii.T. 

14  3   14  i.  o. 
6  50  i  E. 

15  o  24  i.  ?•. 
2  44  i.  T. 

15  18  ii.  0. 

20  50  ii.  E. 

21  43  i  0. 

16  I   19  i.  E. 

18  54  i.  t. 

21  14  iT. 

22  8  iii./.    I 

17  I   50  iii.  T.  I 
10  17  ii  t. 

13  13  ii.T. 

16  12  i.o. 

19  4S  i  E. 

18  13  23  i.  t. 

15  43  i.T. 

19  4  39  11.  0. 
10  10  ii.  E. 
IO  42  i.  0. 

14  17  i.E. 

20  7   53  i.  t. 
10  15  i  T. 

T2  ig  iii,  o. 
16    2  Hi.  O, 
'7  35  iiU  e. 


Nov.  (oon.). 

d     h    m 

20  20  56  iT.  0. 
21     7  iii  E. 
23  37  ii  t, 

21  I  50  iv.  O. 
2  33  U.T. 

5  II  i.  0. 
8  46  i.  E. 
8  56  iT.  e. 

13  39  iT.  B. 

22  2  22  i.  /. 

4  43  i.  T. 
18     I  ii.  0. 

23  29  ii  E. 

I       23  41  i  0. 

23  3  14  i.  E. 

20  52  i.  t. 
23  13  i.T. 

24  2  21  iii.  t, 

6  4  iii.  T. 
12  58  ii  t. 

15  54  iiT. 
18  10  i  0, 

21  43  i  E. 

25  15  22  i.  t. 

17  42  iT. 

26  723  ii.  o, 
12  40  i.o. 
12  48  ii.  E. 

16  12  iE. 

27  9  5*  i-  ^• 
12  12  i.T. 
16  33  iii  0. 

;       20  16  iiiO. 

21  36  iii«. 
I  28     I     8  iii.  E. 

2  19  ii  t. 

5  15  iiT. 

7  10  io. 
10  41  i.E. 

29  4  22  i.  t. 

6  42  i  T. 

7  43  iv.  t 

12    37   IT.  T. 

20  46  ii.  0, 

30  I  39  io. 
2     7  ii.  E. 

5  9  i.  E. 

22  52  i.  t. 

December. 

1  1   12  i.T. 

6  37  iii  t. 
10  19  iii.  T. 
IS  40  ii./. 

18  37  ii  T. 
20     9  i.o. 

23  58  i.  E. 

2  17  21  i  /. 

19  42  i.T.. 

3  10     9  ii  0. 
14  39  i.o 


d 

4 


8 


Dec.  (con.). 

h   m 

11  51  i.  /. 
14  12  i  T. 

20  50  iii  0. 

0  33  iiiO. 

1  37  iii.  e. 
5     2  ii^. 

5  9  iii.  E. 

7  58  ii-  T. 
9     9  i.  0. 

12  36  iE. 

6  21  i.  /. 

8  42  i.  T. 
23  33  ii.  0. 

3  39  i  0. 

4  45  ii.  E. 

7  5  i.  E. 
16  26  iT.  0. 

212-2    iT.  O. 

o  52  i.  /. 
3  12  iT. 
3     8  iT.  e. 

7    50    IT.  E. 

10  55  iii.  /. 
14  38  iiiT. 
18  24  ii.  t. 

21  20  ii  T. 

22  9  i.  o. 


d 
17 

18 
19 


20 


21 


22 


23 


13  !■ 


E. 


24 


19  21  1. 1 
21  42  i.  T. 

10  12  56  ii  0. 
16  38  i.  o. 
18     5  iiE. 

20  2  i.  E. 

11  13  52  i.  /. 
16   12  i.  T. 

12  I   10  iii.  0. 

4  52  iii.  O 
539  iii.  e. 

7  47  ii.  ^. 
911  111.  E 

10  43  iiT. 

11  8  i.o. 

14  31  i  ^' 

13  8    22  i  ?*. 

10  42  i.T. 

14  221  ii.  0. 

5  38  i.  o. 

7  24  ii  E. 
9     o  i.  E. 

15  2  52  i  #. 
512  i.  T. 

15  16  iii  /. 
18  59  iiiT. 

21  10  ii.  /. 

16  o     6  ii.T. 
o     8  i.  0. 
3  29  i.  E. 
3  34  iv.  /. 

8  i^  \N.T. 

21    II   \.  t. 

15  27  ii.E.   \i7   ^S  ^s'^^-o- 
18     7  i.E.  1%   ^9  '^•'i- 


25 


26 


Dec.  (con.)* 

h    in 

20  44  ii.  B. 

21  57  i  E. 

15  53  i  /. 

18  14  i.T. 
5  32  iii.  0. 
9  1 5  iii.  O. 
9  41  iii.  e. 

10  33  ii.  /. 

13  9  i.  0. 

13  12  iii.  E 

13  29  ii  T. 

16  26  iE. 
10  23  i.  t, 
12  43  i.  T. 

5  10  ii.o. 

7  39  i.  0. 
10     2  ii.  E. 

10  55  i  E. 

4  53  i-  ^. 

7  13  i.T. 

19  40  iii.  /. 
23  23  iii  T. 
23  56  ii.  t. 

2     9  i.  0. 

2  52  ii  T. 

5  24  i.  E. 
23  23  i.  /. 

1  44  i.  T. 

12  31  iT.  0. 

17  27  iT.  O. 

18  35  ii  0. 

20  39  i.o. 

21  21  iT.  e. 
23  22  ii.  E. 
23  52  iE. 

2  2  iT.  E. 
17  54.  i  t. 
20  14  i.  T. 

9  56  iii.  0. 

13  20  ii.  /. 
13  39  iiiO. 

13  42  iii.  e. 

15  9  i.  0. 

16  16  ii  T. 

17  13  iii.E. 

18  21  iE. 
12  24  i.  t. 

14  44  i.  T. 

8  o  ii.  0. 

9  40  i.  0. 
12  41  ii  E. 
12  50  i  E. 

6  5+  i.  t. 

9  «5  iT. 
o     6  iii.  /. 

2  44  ii  /. 

3  49  iii.  T, 

4  10  io. 

5  40  ii.T. 

^  V-.  ^.^^ 

'j.v  x^  vs. 


16  Jupiter's  Satellites. — Mayitetii:  Elententa.     [No.  313. 

ible  from  the  beginning  of  the  ysnr  until  Februuj  i 
>n  Ibe  /'  side  from  Fetmiarf  t«  July,  and  rtapfUr  ■ 
on  the  ji  Bide  from  February  to  July,  on  the/aide frt 
un  the  p  side  from  February  to  July,  and  on  thi/»i 


The  luilellites  of  Jupiter  will  be  iuTJi 
Jupiter  beit)g  too  near  the  Sun. 

Satellites  I.  &,  II.  iueppear  at  eclipse 
the/side  t'ru]ii  August  to  December. 

SateUite  TIT.  dimppears  and  reappears 
AtieuBt  to  December. 

^Eellile  IV.  disappears  and  reappears 
1'roni  August  t'l  December. 


COXFIGUIIATIONM   OF   JUPITEB'S   8ATELHTKS 

FOR  AN  INTBBTISG  TBLE8COPE. 

1>«T-      ^1?; 

March.     April.    '     iUy.     ,   .lun.-,        JuJr,         Aui:.        .Sept. 
.7i'           iS"             .S(       '      M'           >^{>           .rr          93* 

Ort.    1    No.. 

°1'' 

Hi 

110i)4    i04!«      41'0l       41'Oi      Oil4!      I0!14i)10r4 

4]  Oil  1  4'lOl 

OlI]4     lliOl4     ll4SO'    '  4iOii   '  Il40!      iOi"      ('Ot4 

KI04J    40iit 

43"-0. 

1.014      !0'14     41lO»,DI|40!.4!OH      11104      O1II4 

lOl!4    114J.O 

4PlO 

Jl0l4      ili04       14OH       41OH   i4iOl»,UllO*   iOl4« 

lOtl4  IllOl* 

41  Oil 

31O14    iOh»     OU'i      atiOii4iiOi  i  403ii     iiOi4     «iOit    51014 

JI41OI 

i 

:uo4i    1D1J4    11014  1  hOu    4iiOi  :  M4iOi   uom  iio**  loi^* 

41O11 

14iO»     OiH4       iOj.4    1   )il04  '4HO1     41O11     M1410     IiiO*     1O1U 

4011!      Il0j+       I1OJ4       B'-0"4     4O1H     41O1I     4!lOl   .    !Oii4  .    110J4 

toji* 

40lJ»)llH0l     jOi.4    1   1C1IS4     4liOi     4(Oti     41. 0..    10141      OHM 

JlO.4 

,1 

4JiO(      uOli      1104«  1  01IJ4     i40'l     4i'IO     4OUI     14011   1   'iOl4 

liiO« 

41J01      4J110       lOjl4    ,  iOH4     !lOl4     4JlO!     i^Oj     OClJ   ,    11O14      )Oll4 

!lOi4 

4!lOl    4lOitt      0141)       lO^I4     Ill0i4  40l*«    )I4^0J    4JOil     Il04«'l0li4 

m=04 

4)0ll      4<Ol3       'I4O)    :    <OlL4      jiOu     1O14;   .40tll    4I10V    U41O1     lOl)4 

■4 

»oiu 

14UO      4O1M      4iOi!    1   51104      ■iOi4     10H4     l+iOi     4!IiO   ,410i»    lOj^S 

\l 

toiu 

0!41!      4I1O!      +!lOi    ,   JiOjl       0.114     'OlU     liO'»    430.1      4iiOi      lOl" 

0»!4 

Ol4!«    *(Oi»     4|01.       +lOil      .lOj+      l0-l4    ii04«    41OU      40ii!      IHlOl 

'7 

UOu 

MiOH  lOl»«    4ii'0       4O1U      lOH4     "1O4     Oili4     4101;   ,  4TI01      !4iiO 

IS 

340I* 

II1O14     !m04    !(40«»  4iO(«    U'Oal     11014     nOl4     I40!«     4!iOi      4}Oll 

,.014      iiOr4       40.1!    |4.0,»    MwOi    iOl4«    =1101+    i(Ol41    4!lO«     4;,Ot 

4;ioi 

iOll4      iOjh      4iiOl      4iOll     41lOl      iDl4!   ,Olt4»    ill04     450'1     41011 
Hi04,Oill4     lOr,*     ij.iO    41.0«,140.)      !.Ol4      J1104    i04J«    4lOj« 

4lOl» 

+T01) 

Oil4«    iiOH      UO14     4iiOr     40l!t    4iOi»    JiOi*     lO'M     i'04J     «403i 

401U 

1O411     11014S     )OlI4      lO].ia    4<lO)     4IO11   ilJliOa    iO:iI4      Oi:;4     411O1 

4nOi 

a4lO!    J0l4«      !ii04      Oli4j     41OI!     *!llO   l40l--«    1O1I+  |   ljOl4     JI14O 

41 0 1* 

4iOiJ      JI11O4   Ol4««'  iiOu    3|4tOi    41101    '  4ilOj     iOl4»     ilOl4  '   jOl+l 
4!lOl      i,40i      Ol!4»  :i034»    I4O11     4i!Oll4lOiJ      O1141      ni04  1   uDl* 

--S 

JiOw 

»7 

,1014 

4!Oii     4'Oi3      iiO!4      lOi!4    n04»   II4O1!  UOri»    14110  i  jOa*  1  iOii4 
411IO      4O1H       iOi!4       !'i04      11104     4lOill4!iOi     lii410     liO!4l!lOl4 

li 

1,0m 

^  ■ 

4lO!i      411O;       HO41       !lOi4     Ojll4    iiO!».4!lOi     4iOl»    ^l04!     O1114 
4iOll      4101.       14O.J      ,0i4»     "014     lO'M     4!.'0    4lC.i»    40.^',    HlO^B 
4iOU                       4t'lO                       no. 14      1.10+                      4:01!^                 '  11.04 

Epueuebis  of  Jupiter's  SAa-ELiiTB  V; 
Greenwich  Mann  Time  of  every  twentieth  Eastern  Elong 


n  be  found  by  ndding  toultiples  of  1 1 


May   16     8 '69         July 


Maqnktio  Eleubkts,  Botal  Obsebtatort,  Gbeemwich. 
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^^^^^^^^^^^^  Saleliilet                                          I^^^^H 

^^^^f                         »ATKLLIT£S  OF  SATUBX.                                 j 

^^^^B                                         But  EloDBUioDs.                                                 1 

H 

■                                                     Mtir.B.                                                           1 

' 

Ibroh. 

April. 

M.J. 

Jyne. 

J..1J.     1    Aug. 

Bepc. 

Oct     1    Not. 

d    b 

d    fa 

d    fa 

d     h 

d    fa      1   d    h 

d     h 

d     h 

d    b 

1    1    .6-4 

■     lOJ 

1     i-s 

■     v< 

«     7'4 

1    97 

1    15-8 

I   i8'4 

1    3   'i'o 

2  1S9 

1     61 

2     8'3 

2     10-6 

4  '37 

J    17*5 

3     I'o 

3    47 

1     6-9 

■J     92 

J   .3-1 

,   .56 

5    'i"l 

4  161 

3  I'l 

3l,'6 

4     1"3 

4     S'S 

4     79 

4  11-7 

4    14'2 

S  109 

S   14S 

4  100 

s   '■9 

S     4"> 

S     65 

S  "9 

;  r^ 

5  13-4 

i:r: 

fi  I9'5 

L^:; 

6  2'M 

7  '■* 

6  5-' 

7  37 

6  8-9 

7  7-S 

b    I1-; 

,    68 

8  IO-6 

7  's-f 

7  n7 

8     1-, 

8     fi-i 

8     87 

10    s"4 

9    9;3 

S  144 

*  .6-7 

8  20-3 

8  i2'6 

9     0-9 

9    48 

9    7-+ 

11    40 

9  13-0 

9   '3-3 

9   ,B'9 

9  21-1 

9  13-* 

10     3-4 

10   e-D 

11    16 

n     6-s 

10  117 

to  13'9 

.0  176 

.0   ,9-8 

lO    111 

.1      4« 

■  3      ■-. 

11    ;■■ 

I.     lOJ 

■  I  ii-s 

II   161 

11   i8'4 

11   lo-S 

11    06 

.2     j'3 

'3  =3'!l 

11     J-7 

11    i-9 

.1  .48 

12  .94  1"  23'3 

■3     '■) 

14  iJ-s 

1+     1-4 

■  J     7! 

13     9'8   1  13   '3'4 

13   '57 

.3  ,80     „  irg 

14    o'S 

;i ;;:; 

I]  .;t 

IS    +■: 

H     8-4   ,  14   ii'o 
15     70      15   IO-6 

14  "4*3 

H  '67 
IS   'S'3 

14  lo-s 
'S    '9'' 

;i:s 

17   >8h 

It.    I2-, 

.6    j;3 

t6      S'*   '  1*     9'1      "6   ii'S 

16  .3-9 

16   I7'8 

16  io'4 

lE    1-0 
19   .5-6 

■8    "S-S 

18     o'6 

'7     4'1   .17     7'9  :  17    '0-' 
li     2'9   ,18     6's  '  18     S-S 

;i ;;:: 

17  '6-4 

18  .JO 

'■•  'F 

10  14» 

;2  :i:; 

18  1)1 

19  iiS 

"9     '■;     '9     S' 

JO    o-i     10     3-7 

■9     74       9     9-8 
10     6-0  1 10     8-4 

19  .3-6 

20  12-3 

19    i6-2 
10  14-9 

ii  in 

10  iD-4 

to    21-7     ,21        1-J 

11     4-«  111      7-0 

11    109 

11  n-j 

»J    lO-l 

w  tr9 

21    190 

21     ll-J       1.       09 

11      31 

21    g-s 

14    *•-  |ij  115 

11   17-6 

11  199    11  US 

ij     I  8 

13     4-1 

**  fi 

23  '07 

,5      -5     14  111 

23  -6  J 

13  .B'S  |ij  12-1 

14    OS 

24     1-9 

14     6-8 

24    9'4 

16     6q     15     98 

14  14-9     14  '7-'    .14  to? 

1*  ij' 

15      15 

»s   S-+ 

25     S-o 

17     4-6     16     8'4 

25  IJ"5    IS  >S7  :»S  "9'4 

15  n-7 

16     01 

26    40 

iK      3-1     17     TO 

,6  111   ,16  MJ    16  'So 

16    20-J 

26    22-7 

17     26 

2«  ;■!  >i  ^-6 

17    IO-7  |27   ij'o     IT  166 

.-     189       27    l.J 

x%     11 

j3    0-4    »9    +-J 

18     9-j     iS   11-6     it  151 

it  17-5  ,  iS  «»> 

2S.J-9 
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Ea4Sit  Elongations. 
Tethts. 


March. 

April. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

d    h 

d 

h 

d 

h 

d 

h 

d 

h 

d 

h 

d 

h 

d 

h 

d    h 

4     1*8 

I 

9*6 

I 

14*6 

2 

16*7 

I 

o*o 

2 

2*0 

I 

67 

I 

11*6 

2  14*1 

5  23-1 

3 

6*9 

3 

11*9 

4 

14*0 

.  2 

21 -I 

3 

23*3 

3 

4*0 

3 

8-9 

4  I '4 

7  20*4 

5 

4*2 

5 

9*2 

6 

11*3 

4 

18*6 

5 

20*5 

5 

>*3 

5 

6-2 

6     87 

9  17*7 

7 

1-6 

7 

6-5 

8 

8*6 

6 

15*9 

7 

17-8 

6 

22*6 

7 

3*5 

8     6*0 

II   15*1 

8 

22*9 

9 

3-8 

10 

5-8 

8 

13*2 

9 

15*1 

8 

19*9 

9 

0^8  • 

la    3*4 

13  12*4 

10 

20-2 

II 

1*1 

12 

31 

10 

10-5 

II 

12*4 

10 

17*2 

10 

22-1 

12     o*7 

15     97 

IX 

17-5 

12 

22 '4 

14 

o*4 

12 

78 

13 

97 

12 

i4'5 

12 

19*5 

■fi  22*6 

17     7*0 

»4 

14*8 

«4 

19*7 

»5 

21*7 

14 

5*o 

15 

7*0 

14 

II-8 

14 

i6*8 

15  '9*4 

19     4*4 

16 

12-1 

16 

17-0 

17 

19*0 

16 

2-3 

17 

4*3 

16 

9*1 

16 

141 

17  167 

21     1*7 

18 

9*4 

18 

'4*3 

19 

i6-j 

17 

23*6 

«9 

1*6 

18 

6*4 

18 

11*4 

1^*4^ 

22  23*0 

20 

67 

20 

11-6 

21 

13-6 

'9 

20'9 

20 

22*9 

20 

37 

20 

8-8 

21    11*3 

24  20-3 

22 

40 

22 

8*9 

*3 

io*9 

21 

1 8*2 

22 

20*2 

22 

1*0 

22 

6*1 

26  176 

24 

1*4 

24 

6*2 

25 

8*1 

23 

>5-5 

24 

17*5 

23 

22*3 

24 

3*4 

28  15-0 

^5 

227 

26 

3*5 

27 

5-S 

25 

12*8 

26 

14*8 

25 

19*6 

26 

07 

30    12*3 

27 

20*0 

28 

0*8 

29 

2*8 

27 

IO*I 

28 

12*1 

27 

17-0 

27 

22*1 

29 

17-3 

29 

22*1 

2? 

7*4 

30 

9'4 

29 

H*3 

29 

19-4 

3> 

47 

f 

31 

16*7 

■     N, 

Dionu. 


March. 


d    h 
6    61 

8  23*8 
II  175 

14  11*2 
17  4-9 
19  227 
22  16*4 
25  10*1 
428  38 
30  21*5 


April. 


15-2 


5 
8 


d 

2 

90 

27 
10    20*4 

13  141 

7-8 

19*2 
12*9 

6*5 

0*2 


May. 


16 

19 
21 

24 
27 
30 


d    h 

2     17Q 

5  "'6 

8     5-3 
10  22*9 

13  i6*6 

io*3 

3'9 
21*6 

M'3 
9*0 

2-6 


16 

'9 
21 

24 

27 
30 


June. 

July, 

d    h 

d    h 

I    20*3 

I    22*5 

4  14-0 

7     7*6 

10     1*3 

12  18*9 

4  i6'i 

7     9'8 
10     34 

12  21*1 

15  12*6 
18    6-2 

»5   H7 
18     8*4 

20  23*9 

21     2*0 

23   17*5 
26    1 1 -2 

23  197 
26  13*3 

29     4*8 

29   yo 

Aug. 

d 

h 

I 

06 

3 

18*3 

6 

11*9 

9 

5-6 

II 

23*2 

14 

1 6*9 

17 

10*5 

20 

4*2 

22 

21*9 

25 

15*5 

28 

9-2 

3' 

2*8 

Sept. 


d 

h 

2 

20*5 

• 

8 

14*2 

7-8 

II 

1*5 

13 
16 

19 

19-2 

12*9 

6*6 

22 

o*3 

24 

27 

>7-9 
11*6 

30 

5*3 

EU£A. 


March. 

d 

h 

5 

5-0 

9 

J  7*5 

H 

6-1 

18 

i8*6 

23 

7-1 

27 

196 

April. 

May, 

June. 

July. 

Aug. 

Sept. 

d     h 

d     h 

d    h 

d    h 

d    h 

d    h 

I     81 

2  23*3 

3  '4*o 

5     4*3 

I       6*2 

I    20'6 

5  20 '6 

7  "7 

8     2*4 

9  1 6*6 

5  '8*5 

6     9*0 

10     9*1 

12     o*i 

12  14*7 

14    4-9 

10    6*9 

10   21*4 

14  21*6 

16  12*5 

17     31 

18   17*3 

14  19*2 

15     9-8 

19    lO'O 

21      0'9 

21    15*4 

23     5-6 

19    7*6 

19  22*2 

23  22*5 

25  13-3 

26     37 

.27  17*9 

23  '9*9 

24  io'6 

28  10*9 

30   17 

30  i6'o 

28     8*3 

28  230 

Oct. 

Nov. 

• 

d    h 

d 

h 

2  23*0 

2 

I '9 

5   167 

4 

19-6 

8  10-5 

7 

133 

II     4*2 

10 

7*1 

13  21*9 

13 

0-8 

16  15-6 

15 

i8*5  , 

19     9*3 

18 

12*3    , 

22     3*o 

21 

6*0   ! 

24  20  7 

23 

237 

27  14*4 

30    8*1 

• 

1 

Oct. 

Nov. 

d    h 

.d    h 

3  11*5 

4     2*9 

8     0*0 

8  15-4 

12    12*4 

13     40 

17     0-9 

17  i6*5  ( 

21   13*4 

22     51 

26     1*9 

26  17-6 

30  H*4 

Titan. 

March. 

April. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

a   h 

!»3  10*5 
19  10*5 

"  d    h 
14  10*0 

30      9*2 

d     h 
16     7*9 

d    h 
I     6*0 

'7     3*9 

d    h 

3     1*4 
18  22*8 

d  "h 

3    20-2 
19    17*8 

d    h 
4  157 

1 

d    h 
6  13*0 

d    h     , 
1    7  ii'<i 

\  X-J^    \X*Ci 

c^i 
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Satellites  of  Saturn,  1902. 


[No.  313. 


East  Elongatiosis. 


Htpeeton. 

1  March. 

.  April. 

May. 

June. 

1 

July.    1     Aug. 

Sept. 

Oct.         Nov. 

d    h 
10  20*6 

d    h 

I     77 
22  18*2 

d    h 
14    3-1 

d    h 

4  »o'3 
25  16-6 

d  h 
16  21-4 

d     h 

7     17 
28     6*o 

d    h 
18  io*3 

d    h 

9  154 
30  20*9 

d     h 
21     3*4 

d    h 
£.  Elongation  May  14    4*6, 

Inf.  Conjunction  ...    Mar.  14  17*8, 

W.  Elongation Apr.    4  15*6, 

Sup.  Conjunction  ...    Apr.  25     2*9, 


Iapetits. 

d    h 
July  31     9*8, 

June    2  10*8, 

June  22  19*2, 

July  12  1 6*8, 


d     h 
Oct   1 8     7-2, 

Aug.  19  13-2, 

Sept.    8  22*8, 

Sept.  29     2*9, 


d    h 

Nov,    7    0*7 
Nov.  27  23-8 


Appabbnt  Elements  of  Satubn's  Eings. 


Greenwich 

Position-angle 
of  Minor  Axis. 

Outer 

Ring. 

Latitude  above  Plane  of  Bing, 

Mean  Noon. 

Maj.  Axis. 

Min.  Axis. 

Earth. 

Sun. 

Jan.   20  

0      i 
7  i8-5 

7   21-2 

7  22-9 

7  23*8 
7  24*2 

7  24*3 
7  24-4 

7  24*4  ■ 
7  ■24-1 
7  23-5 

7    22*5 

7  21-5 

7    2I*0 
7    211 

7  21*9 
7  231 
7  24-3 
7  25-0 

! 
'  '                1    ■ 

it 

35*04 

35'3« 
36*04 

36-97 

38-14 

39-42 

4073 
41*84 

42-59  . 
4283 

42*52 

4171 

40-57 

39.27 

37*99 
36-87 

3599 
35*41 

II 
13-98 

1376 

13-68 

1375 
13-96 

H-34 
14-84 

15*41 

15*96 

16-38 

16-57 
16*48 
16-15 
15-64 
1503 

14-38 
13-74 
1314 

23  308  N. 
22  53*8  N. 
22  190  N. 
21  49*6  N. 
21  28*7  N. 
21   191  N. 

21    22-0  N. 

21  368  N. 

22  0*7  N. 
22    28-8  N. 

22  557  N- 

23  i6-6  N. 
23  28*0  N. 
23  28-7  N. 
23  181  N. 
22  57-0  N. 
22  26*1  N. 

1  21  47*5  N. 

0     i 
23  447  N- 
23  36-6  N. 
23  28-3  N. 
23  19-8  N. 
23  11*1  N. 
23    2*4  N. 
22  53*4  N. 

22  44-3  N- 
22  351  N.  : 
22  25*6  N.  ' 
22  16- 1  N.  ' 
22     64 N.  : 
21   56-5  N. 
21  46-5  N. 
21  36  3  N. 
21  26*0  N. 
21   15-6  N. 
21     5*oN. 

Feb.     9  

Mar.     I   

21   

April  10  

1             -JO  

J     

;  May  20  

!  June    Q  

20  

y   

July    19  

Aug.     8  

28   

^ept.  17  

Oct.      7  

27  

Nov.   16  

Dec.      6  

26  

J  902.] 


Satellites  of  Uranus  and  Neptune, 

SATELLITES  OF  UEANTJS. 

East  Elongations, 
Ariel. 


21 


April. 

May. 

June. 

Jul 

y- 

August. 

September 

.,   October. 

d    h 

d     b 

i     d     h 

d    li      '     d    h 

d   h 

d     h 

II     37 

I     79 

3     35 

3  io'6         2  17-6  ]       I  23*8 

i     51 

13    l6*2 

3  20-5 

5  161 

5  23-2         5     6-2 

4  12*3 

4  i7'5 

16    47 

6     9-0 

8     47 

8   11-8         7  187 

7    o'8 

7     5'9 

18   17-3 

8  21-6 

1     10    17*2 

II      04        10     7*2 

9  13*2 

9   18:4 

21     58 

II   10*2 

^    13     5*8 

13  13*0       12   19*8 

12     17 

1 

23  18  3 

13  227 

1    15  18-4 

i6     1-5       15     8*3 

14  141 

1 

26     6*9 

16  11*3 

18     7-0 

18    14*1        17  20*8 

17      2*5 

28  19-4 

18  23-9 

20  19*6 

21     2*7   '    20     9*3 

19  14*9 

1 

21    12*5 

23     8-2 

23  15*3       22  218 

22     34 

1 

24     \'\ 

25    20*8 

26     3*9       25   io*3 

24  158 

1 

26  137 

28   9-4 

28  i6*5  1    27  22-8 

27     4-2 

i 

1 

29     23 

30    22*0          31       5*1          30    11-3 

29  167 

1    31    14-9 

1                                       : 

Umbbiel. 

April.    ;      May. 

June.      1     July. 

August.   !  September 

.     October. 

d    h 

d   Ji 

d    b       !     d    h 

d  h      :      d  b 

:     d      h 

10     4-4 

5     1-9 

3     37 

2     6*o 

4  11*6   '       2  i2'3 

I    1 1*6 

1+     7*9 

9     5*5 

7     7*5 

6     97 

8   15-2          6  157 

i      5   14-8 

18  11-5 

13     9*2 

11    11*2 

10  135 

12   i8'8    1     10  19*1 

,      9  i8-o 

22  i5'o 

17    12*9 

15    150     1      14    17-2 

16    22*4    ,       14   22*4 

'      13    21*2 

26  i8-6 

21   1 6*6 

19    187 

18  26*9 

21.      1*9 

19     17 

1    18     o*3 

30  22-3 

25    20*3 

23    22-5 

23     06 

»5     5*4 

23     5'o 

22     3*4 

30      O'O 

28       2*2 

^7     4*3 

29     8*8 

27     8-3 

26     6*5 

31     8«o 

1 

TiTANIA. 

March.        May. 

June.     1     July.         August.   ,  September. 

October. 

d    h       i      d   h 

d   h 

d    h            d    h 

d    h 

d    h 

30     5'5   .      4     3*1 

8     3-2 

4    9*9 

8     95 

3  1 1*9 

8     5*9 

April. 

7  2**7 
16  15-9 

12    20*9 

16  21*4        13     4'o 

17     29 

12     5*6 

16    21*6 

21     149 

*5  «57 

21  221 

25    20*I 

20    21*9 

25  131 

30      9-0 

30  15-9 

29  14*0 

*5     9'4 

! 

Obbeon. 

April.            M 

[ay. 

June. 

July.       ,   August. 

S( 

3ptember. 

d    h        Id 

h 

d    h 

d    )i        !     d    h 

d    b 

20     2*4             3 

15-1 

13     81 

10  12*2           6  14*7 

2  14*0 

17 

43 

26    22*2 

24     1*8         20     2*8 

16     o*3 

30 

i8-o 

29     9*6 

A'pjparent  Apsides, 

Apparent  Distance 

i. 

Poi 

sition  Angle.        Ariel.       Umbriel.      Titania. 

Oberon. 

April  14     

0                      tl                 II                 It 
241-5                 14*2             19*8             32-5 

253-5                14-6            20*3             333 

266*5                14*2            197            32*4 

SATELLITE  OF  NEPTUNE. 

ii 

43*5 
44*6 

43'3 

June  13     

August  12  

Times  of  p 

asmge  through  the  east  apse  ofapp 

arent  orbit. 

Janiuiry. 

February. 

March. 

April. 

October.   '. 

Jfovember. 

December, 

d      "k 

d     h 

d    h 

d    h 

d    h 

d     h 

d     h 

4  11*8 

2  21*4 

4    6*8 

2  i6-i 

I   179 

6     o*2 

5     97 

10     8*9 

8  18-5 

10     3*9 

7  14-9 

11    21*3 

M     6-8 

16     6-0 

14  156 

16    o*9 

September. 

13    I2-0 

17  18-4 

^7     3*9 

22     3*2 

20  127 

21  22*0 

14    2-9 

19     9*0 

13   15*5 

23     i-i 

28     o'3/    26     9*8 

27  19*0 

19  239 

25     6*1  1    29  12*6 

28  22*2 

25  20 

■9 

31     3*1  \ 

^ 

V 

Position-an^io  and  distance  ot  the  apse: — ^Feb.  5,  *S9^*^^ 
Sept.  29,  z6s°'3,  '6"-4;  Dec.  18,  26^°-%.  i6'^*9. 


ie>"-v. 


TkeSun:  Physical  Observatiom.  [N^o.  3l:i. 

EPIIKMERIS  FOR  PHYSICAL  OBSEBVATIONS 
OF  THE  SUK. 


Greenwich  Mhid  JToon. 

1901. 

P. 

D. 

L. 

1902. 

P.       1      D. 

h. 

.Ifln,      1 

+  I     8 

-J  11 

Ill  SS 

J.ly   _j 

-  °l       1     +3   17 

>97     S 

-     Q     19 

3  46 

S3     5 

+   .    .6]       3   59 

130  58 

le 

»  44 

448 
5  "5 

347  15 
^"S  3! 

'5 
25 

3   31        4  iS 
5  45       4  5S 
7  54       5  " 

64  5° 
35B  40 
192  30 

9  ♦= 

5  40 

'49  45 

30 

9  59       5  44 

126  12 

Feb.      i 

II  4.S 
■1  5° 

;■' 

;r; 

Aug.    4 
9 

13  54       6  24 

,60   ,4 

94    S 

'5  *+ 

640 

312  14 

'4 

1;  41       6  39 

iS     3 

'5 

17  30 

6  53 

1,6  1; 

'9 

'7  13       6  S3 

32.   5* 

».   56 

I     * 

iSo  34 

14 

"*  57       7     3 

*5S  53 

H.r.'^ 

7   14 

"t?. 

Sopt.    3 

10  ij ,      7  10 

11  411      7   "4 

iij  46 

7 

JJ      5 

7   '5 

341   S9 

8 

11   S°!      7   IS 

57  44 

14     5 

'3 

13  51,       7   13 

3!'  44 

1*  S5 

r    5 

>S 

>4  43 ;      7     7 

iSS  43 

11  " 

656 

145  '6 

»3 

>5  H       6  59 

119  41 

»7 

tn 

79   '9 

it 

25  56       6  48 

'53  43 

Apr.      . 

16  11 

6  lE 

13  11 

Oot.      3 

26,8       6  jj 

h  *i 

1619 

6  to 

307  13 

S 

2619 

6   15 

21  47 

ifi 

16  17 

16    IZ 

S  49 
5  »5 

14'  14 
■75  13 

'3 

:^;? 

5  55 
5  31 

1'5  SO 
149  s» 

^S  4-7 

4  59 

13 

25  55 

5     6 

'»!  S6 

»S     IQ 

4  31 

43   '6 

iS 

2S  10 

4  38 

May      1 

»4  13 

337  II 

Not.    1 

»4  34 

4     8 

5'    4 

JJ  It 

3  30 

171     7 

7 

»3  25 

3   36 

346    s 

11  >s 

»  57 

104  59 

23o  11 

16 

2056 

I  14 

"38  5" 

17 

ai     4 

1  lE 

2.4.1 

1  49 

7»  43 

19  31 

1  so 

•4»  »♦ 

1   13 

6   34 

'7  4* 

'   '3 

S2     30 

,          '■ 

0  37 

500  14 

Df^.     I 

'5  55 

+  0  if' 

,6  j6 

laat    s 

14    i 

134  14 

7 

■3  53 

310  4j 

11     6 

+°35 

t6S      } 

II  43 

144  so 

toi   sj 

,36 

I   19 

■7*  s8 

7  49 

,  46 

3S  4> 

76        .   SK 

113     6 

'i 

S  34 

3»9  31 

4  42  I      1  34 

47   '4 

JO 

-    J   IS 

+  =  SS 

263,0 

1» 

+  1  .sl-3'o 

34'   " 

The  position-angW  of  the  Sun's  axis,  P,  is  the  position-angle  of 
the  K.  em)  of  the  axis  from  the  N,  point  of  the  Sun,  read  iu  the 
direction  K.,  R...-*..  AV  In  wmipiiting  D  (the  heliographic  lati- 
tude of  the  pontre  of  the  Snn'-  .]U\),  the  im-linalioLi  of  the  Sun's 
axis  to  the  wliplic  has  Wn  assumed  to  be  82"  45',  and  the 
longiivil  uixletol^  U'  14'-    liiwmputing  L(the 

hehoin-^i:.:,  longitude  .  ■  1  „  ..„;,,.  of  the  disk  \  the  Sun's  period 
iif  rotiiiu'ii  has  been  ii-suiind  1,.  V  J5  .jS  davs.  and  the  meridian 
whioh  passed  throujiJi  tite  (wcoiiding  ii.xle  at  the  ep^x-h  iS54-o  has 
M'/j  taken  as  the  aero  ineritliari. 


3.]  Mean  Placet  of  Variable  Stars/or  igoi'o. 


JtEAN  PLACES  OF  TARIABLE  STARS  FOR  igoz-o. 
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The  Sun  :  Physical  Observations,  [No.  318. 


EPHEMJEEIS  FOR  PHYSICAL  OBSEEVATIONS 

OF  THE  SUN. 


Greenwich  Mean  Nooe 

I. 

Greenwich  Mean  Noon. 
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II 
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26  29 
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315  50 

16 
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26  17 
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21 
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5  6 
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26 

25  10 

4  3^ 

43  16 

28 
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May  I 
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4  8 
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6 

23  24 

3  30 
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7 
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II 

22  15 

»  57 
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12 

22  25 

3  a 

280  13 

16 

20  56 

2  24 

138  51 

17 

21  4 

2  28 

214  18 

21 

19  27 

I  49 

7*  43 

22 

19  31 

I  50 
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26 

17  49 

I  13 

6  34 

27 

17  4« 

I  13 

82  30 

31 

16  2 

0  37 

300  24 

Dec.  2 

15  55 

+0  36 

16  36 

June  5 

14  8 

—0  I 

234  14 

7 

13  53 

-0  4 

3»o  43 

10 

12  6 

+0  35 

168  3 

12 

II  43 

0  42 

244  50 

15 

10  0 

I  II 

loi  53 

17 

9  26 

I  19 

178  58 

.1  .   20 

7  49 

I  46 

35  4' 

22 

7  6 

I  58 

113  6 

,     ^5 

5  34 

2  21 

329  31 

27 

4  42 

2  34 

47  '4 

30 

1 

-  3  18 

+2  55 

263  20 

1 

3* 

+  2  15 

—  3  10 

341  22 

The  position-angle  of  the  Sun's  axis,  P,  is  the  position-angle  of 
the  N.  end  of  the  axis  from  the  N.  point  of  the  Sim,  read  in  the 
direction  N.,  E.,  S.,  W.  In  computing  D  (the  heliographic  lati- 
tude of  the  centre  of  the  Sun's  disk),  the  inclination  of  the  Sun's 
axis  to  the  ecliptic  has  been  assumed  to  be  82^  45',  and  the 
longitude  of  the  ascending  node  to  be  74°  24'.  In  computing  L  (the 
heliographic  longitude  of  the  centre  of  the  disk),  the  Sun's  period 
of  rotation  has  been  assumed  to  be  25*38  days,  and  the  meridian 
which  passed  through  the  ascending  node  at  the  epoch  1854*0  has- 
been  taken  as  the  zero  meridian.  . 


1902.]     Mean  Placet  of  Variable  Stan  for  1902-0. 

Mean  Place*  of  Variable  Stars  for  1903*0  (continued). 
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i  MeanPJaeeaof  Variahli;  Start.— Maxima  of  UPegati.  [No.3l3. 

Mean  Flaees  of  VariiMe  Stars  for  1902-0  feontiuued). 
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The  miDimum  takea  pluco  2>'  i  j"*  nfter  tbc  viiaximum. 


1902.]     Mean  Places  of  Variable  Stars  for  1902*0. 

Mean  Places  of  Variable  Stars  for  i902'o  (continued). 
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292 
58-8 

0-8 

07 
32*2 
27*9 
496 

2-5 

12*8 

40*0 
269 
45*2 
267 

22*4 

6-6 
8-8 


No.  I 


Star. 


28S 
289 
290 
291 
292 

293 
294. 

^95 
296 

297 
298 
299 
300 
301 
302 
303 
304 

305 
306 

307 

308 

309 

3»o 

311 

312 

313 

314 

3' 5 
316 

317 
318 

319 
320 

321 

322 

323 

324 

325 
326 

?27 

328 
329 
330 
331 
332 

333 
334 
335 
336 

337 

338 

339 
340 

341 
342 

343 
344. 


S'*^  AquilfiB    

Z  Cygni  

S  Cj'gni   

F'Oygni 

R  Caprioomi  ... 

S  Aquiiae 

K  Telescopii    ... 

U^  Aquilae  

t'-^  Aquilce    

W  Capricorni... 

R  Sagittae   

Z  Aquilae 

R  Delphini 

T*-*  Sagittarii   ... 

U  Oygni 

X^  Oygni     

Y^  Cygui     

S-'Cygni 

W  Delphini 

RMicroscopii... 
S  Oapricomi  . . . 

VCygni  

S  Delphini 

Y  Aquarii   

X  Cygni  

T  Delphini 

W  Aquarii 

V  Aquarii   

U  Oapricomi  ... 
R*  Oygni 

V  Delphini 

T  Aquarii    

U  Pavonis  

T  VulpeouliB  ... 

Y  Oygni 

Z*  Oygni 

Sindi 

X  Delphini 

R^  Oaprioorni... 

TOctantis 

R  VulpeculaB  ... 

V  Oapricomi  ... 
X  Oaprioorai  ... 

X  Oephei    

Z  Oapricomi  ... 

8*  Aquarii  

T  Oephei 

R*  Aquarii 

X  Pegasi     

T  Oapricoi*m  ... 
S  Microscopii . . . 

Y  Oapricomi  ... 

W  Oygni 

S  Oephei 

U.2  Oygni 

R3  Oygni 

RGruis  


R.A. 

Dec. 

h  m  8 

0   i 

19  53  49 

-  8  8*9 

19  58  41 

+49  46-2 

20  3  27 

+  57  4a-2 

20  3  53 

+46  0-9 

20  5  49 

-14  336 

20  7  7 

+  15  197 

20  7  51 

-47  7-6 

20  8  9 

+  12  42*1 

20  8  9 

+  12  42*0 

20  8  43 

—22  i6'6 

20  9  35 

+  16  258 

20  9  58 

—  6  27*0 

20  10  II 

+  8  47-5 

20  II  13 

-39  249 

20  16  34 

+47  35'« 

20  19  41 

+42  55*3 

20  29  42 

+46  16*0 

20  29  59 

+  54  38-0 

20  33  12 

+  17  56-3 

20  34   5 

—  29  8-2 

20  36  8 

-19  243 

20  38  9 

+47  47*4 

20  38  34 

+  16  44-1 

20  39  15 

—  5  11*6 

20  39  34 

+35  13*9 

20  40  49 

+  16  2-5 

20  41  17 

-  4  265 

20  41  52 

+  2  47 

20  42  41 

-15  8-6 

20  42  41 

+44  30*^ 

20  43  19 

+  18  58-5 

20  44  46 

-  5  30-6 

20  47  22 

-63  4-8 

20  47  19 

+27  5»7 

20  48  9 

+  34  '7"4 

20  48  36 

4-46  59*a 

20  49  8 

-54  4»'9 

20  50  23 

+  17  i6-i 

20  56  30 

-27  28-5 

20  57  45 

-82  29-5 

2102 

4-23  26*0 

21   I  55 

-24  192 

21   2  57 

-21  44*5 

21   3  30 

+82  40-3 

21   5  10 

-16  347 

21  5  51 

-  4  25-6 

21  8  15 

+  68  5-5 

21  9  55 

-  3  i8'i 

21  16  20 

+  14  1-8 

21  16  37 

-15  344 

21  20  55 

—  30  1 6*4 

21  29   2 

-14  »4*5 

21  32  21 

+44  56-2 

21  36  27 

•\-7%   ii-o 

21  37  20 

+53  5»-8 

21  38  51 

+43  8-1 

21  4»  »3 

-47  22-0 

26  Mean  Places  of  Vai-iabk  Stars. — Maxima  of  U  Pegati.  [No.  313, 
Mean  Places  of  Varwble  Stars  for  [  902-0  (cotttiuued). 


VPegasi 

U  Aquarii  .... 
a  Fieois  Austr. 

TPeg»Bi 

BFisDisAuatr. 
XAquorii    .... 

TGruiB  

SGrnls    

S  LacetUe    . .  ■ . 

iOeph«i 

WOephei  .... 
R  LarartiB  . . . . 
SAqiiarii    .... 


V  Cuasiopeiie 
WPagMi    ... 

SPeeasi  

RAqiiarii  ... 
BPho*niai8... 

VOophei 

E  Toucaiii  ... 

VCflti 

nPega« 

R  CiiBsiopaiic 
S  Plit£nicis  . , . 
W  Ceti    

Y  OoBsiopeiar 


5  49-6 

0  19-9 
z   387 


MAXIMA  OF  U  PEttASI. 


6  56 


multipfM  of  the  p«tiod  4''  zg" 
Hm  miniRiulD  laketi  place  x 


t  given;  the  olliera 
1 5*  after  the 


y  be  found  b;  adding 


•] 


Variable  Stan. 


2» 


[MA  OF  VAEfABLE  STARS  OF  THE  ALGOL  TYPE, 

e  figimB  following  Starts  name  are  the  Nos.  in  Oatalogue,  pp.  23-26.) 


Cephei  14*. 

Julv. 


t'li 


m 
16 

55 
34 
»3 
53 
3» 


iz 

50 

^9 
8 

47 
26 


1. 

5 
44 

^3 

2 

41 
21 


39 
18 

57 
36 
15 


54 

33 
12 

51 

30 
9 


48 
28 


7 
46 

^5 
4 


d 
I 
6 
II 
16 
21 
26 

31 


h    m 

"7  43 

17  22 

17     I 
16  40 

16  19 

15  58 

»5  37 


August. 

15  16 
14  56 

'4 
14 
13 
13 


5 

10 

«5 

20 

*5 
30 


35 
14 
53 
32 


Sept. 


4 

9 

H 

>9 

24 

29 


>3 
12 

12 

12 
I  J 
II 


II 

50 
29 

8 

47 
26 


Oct. 


4 
9 

19 
24 

29 


i»     5 
10  44 

10  24 

10     3 

9  4* 
9  21 


3 
8 

>3 

18 

23 
28 


Not. 

9 
8 

8 

7 
7 
7 


o 

39 
18 

57 

36 

»5 


Dec. 


3 
8 


I 


«3 
18 

28 


6 
6 
6 

5 
5 
5 


(2<*  20^  49"*.) 


Jan. 

rl    li    m 

40 


3 
8 

20 
26 

3» 


2 
20 

13 

7 
I 

18 


18 
56 

34 
12 

49 


Julv 

d    h 

25 
3» 


16 
10 


m 

34 
12 


54 

33 
12 

5» 

32 
10 


6 
12 

«7 
23 


Feb. 

12 
6 

23 

17 


5 

43 
21 


.*    I 


August. 

6     3  49 
II  21  27 

»5  5 
8  43 
2  21 


17 
23 

29 


March. 
I   10  59 


7 

12 
18 

24 
30 


4 

22 
'5 

9 

3 


37 
•4 

52 

30 

8 


10 
16 
22 

»7 


April. 

4  20  46 
14  24 

8     I 

I  39 

19  17 


3 

9 

'5 
21 

26 


2 
8 

13 
«9 

as 
3» 


June. 
27     o  25 

July. 

.2  18    2 

8  II  40 

14     5  18 

19  22  56 


1 1 

»7 

28 


Sept. 

>9 

3 
7 
o 

18 
Oct. 

12 

5 
^3 
17 
10 

4 

Nov. 

21 

»5 
9 

2 
20 


59 
37 
"4 
5i 
30 

8 
46 

24 
I 

39 

»7 


55 

33 
II 

49 
26 


4 
10 

16 

21 

27 


Dec. 

14 

7 
I 

18 
12 


4 
42 

20 

58 
36 


\  Tauri  42  * 

(3«i  22*"  52"'.) 


d 

I 
9 

17 

»5 


Jan. 

h  m 
18  57 
16  42 
14  26 
12  II 


March. 

d    h    m 

6     o  53 

13  22  37 
20  21 
18     6 


21 
29 


Feb. 


ApriL 
6  15  50 
14  '3  35 

22    II    19 

30      9       3 

emate  minima  only  are  given  ;   the  others  can  be  readilj  found  bj 
the  interval  under  the  name  of  tlip-  i^tnr^ 
jry  third  zninimuni  only. 


2 
10 
18 
26 


9 
7 
5 

3 


55 

39 

24 

8 


\  Tauri  42  *. 
(coMttHued). 


July. 

d    h    m 

'4  59 
12  43 
10  27 

8    12 


2 

10 
18 
26 


August. 

3  5  56 
n  3  41 
19     I 

26  23 


5 

«3 
21 

29 


Oct. 

d    h    m 
II   51 

9  3^ 

7  ao 

5     5 


Nov. 


»5 

9 


Sept. 


3 
II 

19 

17 


20  54 
18  38 
16  23 

H     7 


6 

H 
21 

^9 


2  49. 
o  33 
18 

2 


7 
15 

43 

31 


22 

20 

Dec. 

17 

«5 

«3 
II 


47 
3» 

'5 

o 


ECanisMaj.  79 1. 

3' 
Jan. 


ri=i«»  3^  i6«"i 

\2=2  6  31  J 


d 
I 

5 
8 

II 

15 
i^ 

22 

»5 
28 


h 
«4 


s« 

o  46 
10  33 
20  20 

6  8 

>5  55 
42 

30 

<7 


Maroli. 

d  h  nv 
14  19 


I 

1 1 
21 


4 
8 

II 

'4 
18 

21 

15 
28 


Feb. 

7 
16 

2 
12 
22 

8 

'7 

3 

13 


4 

5> 

39 
26 

'3 
I 

48 

35 
23 


March. 


3  2^  10 

7  8  57 

10  18  44 

14  4  3* 


17 
21 

24 

27 

3> 


o 

9 

«9 


6 

54 
4J 


5  28 


April. 


3 

7 
10 

«3 

17 
20 

24 

27 
30 


15  16 

I  3 

10  50 

20  27 
6  25 


16 

I 

1 1 

21 


12 

59 

47 
34 


May. 


4 

7  21 

7 

>7  9 

II 

2  5^ 

«4 

12  43 

«7 

22  30 

21 

8  18 

24 

8  ,5 

28 

3  52 

31 

»3  40 

^tTAQUi 


28    ranaiifM  uf  Short  FerioU  ^Magnetic  Elements.  [No.  313. 
r.vitrAHLKS  Of  SitiiKT  Pkkiod  {coidiaufd). 


[T  AquiLf  270. 

Kcb.  j   May     Sept. 
d    b|  d     bl  d     b 


Jiin, 

Mnr. 

,,  Aqcil.*:  283. 

d    h 

d    b 

(I-  6>..) 

20  11 

3  20 

Feb, 

Mar.     Apr. 

d   h 

d    bi  d    h 

19     0 

13     7 

6  10;   +  .^ 
1*    on   17 

Apr. 

/7  "5 

w  j!;1-; 

li     1 
13  II 

.:j 

V  AyuiL^  283 
{coniiniied). 
JIrj     July 


19  ■;    Sept. 

■>"'»  J ;; 

6   19   13   iS 

14       O     30    23 

8  SAfllTT^  285, 
{3-  lo-,) 


S  Saqiitj: 

28s 

T  VuiPBC. 

321    1 

i^oHtimfd). 

(.'  9^)              1 

June  1  Aug. 

Om 

Jan. 

May      Sept.l 

<1     b   d     h 
4     i|    1   >8 

d    li 

d   b 
2     3 

d    h 

d    1, 
3    I 

29      !!26   2. 

■  b     5 
24  '* 
Soy. 

,'  1 

;'i:; 

10  19 
'5      5 

19    15 
z4     1 

7  n 
»5    r 

x.,« 

2S  11 

=9  '7 

July 

Z7      , 

7  '4 

,;,i 

Dec. 

6  4 

;i 

{,: 

24    9 

19   JO 

13  Ji 

IS  II 

IS     6 

17   11 

XCTasi3i2. 

24    9 
=3  19 

2^1^ 

16     % 
,0  .S 

(6*  ,9^) 

July 

Noy. 

jHll. 

May 

Sept. 

Mar. 

3     0 

*    S 

d        b 

5    '* 

d     b 
16  iK 

g  11 

14    2 

■  6     7 

13     1 

Feb. 

June 

Oct. 
II     f. 

21  ij 
27  10 

25     4 
29  IS 

30  10 

13  20 

17  15 

Aug. 

Dee. 

Mav. 

Noy. 

Apr. 

3     1 

i    i 

2S  4 

21     7 

13    0 

9  '7 

16     9 

\%.\ 

Apr. 
14    0 

30     9 

6  17 

23       1 

Deo, 
■5  '9 

18  14 
13      1 
17   11 

Sj 

23       <= 
31     21 

S      5    19    I' 

.3     '+21       0 
.8    21 ';d      9 


TABLE  OP  BESSEL'S  MEAN  REPHACTIONS. 

Z,D. 

Mean 

Z.D. 

MiMLU 

Befraotion. 

Z,  D. 

Mean 
Refraction. 

Z.D. 

Uean 
Refraotiim. 

° 

O'O 

.% 

fi-?! 

,1, 

;  ;v. 

^8 

I     3i'i 

09 

I     29-3 

7i» 

4    *S-5 

'     39-7 

2     37-3 

30 

ir-i 

61 

;:;.; 

7" 

tS 

si 

5  +93 

6  ,,* 

,B'4 

(•1 

I     5=-S 

3       6'6 

81 

1     .9-7 

(-4 

3     .8-6 

8+ 

■     -I-J 

50 
S» 

1        g'7 
1     lyi 

*5 
66 

2        3'3 

7S 
76 

1       32" 

Us 

!    «»S 

54 

I      I9'3 

I     15-1 

77 

4      *-9 

1902.] 


Variable  Stars, 


29 


MINIMA  OF  VAEIABLB  STAES  OP  THE  ALGOL  TYPE. 

(The  fibres  following  Starts  name  are  the  Nos.  in  Catalogue,  pp.  23-26.) 


U  Cephei  14*.      1 

Algol  ^6*,        \ 

X  Tauri  42  *. 

(2'>II»» 

49^0 . 

(2<*  20' 

'  49"*.) 

(oontiwted). 

Jan. 

July. 

Jan. 

July. 

July. 

Oct. 

d     b    m 

d    h    m 

rl    h    m 

d    h    m 

d    h    m 

d    h    m 

3     6  16 

>   17  43 

3     2  40 

25   i6  34 

2  14  59 

5   II   51 

8     5  55 

6  17  22 

8  20  18 

31   10  12 

10  12  43 

13     9  36 

'3     5  34 

II   17     I 

14  13  56 

18   10  27 

21     7  20 

18     5   13 

16  16  40 

20     7  3^ 

August. 

26     8  12 

29     5     5 

23     4  53 

21    16   19 

26   I     12 

6     3  49 

28     4  32 

26   15  58 

31    18  49 

u  21  27 

August. 

Nov. 

Feb. 

2     4  II 

7     3  50 

12     3  29 

17     3     8 
22     2  47 
27     2  26 

31    »5  37 

August. 

5  15  16 
10  14  56 

M  14  35 

20  14  14 

*5  13  53 
30  13  32 

Feb. 

6  12  27 
12     6     5 

17  23  43 
23  17  21 

March. 
I   10  59 

'7   '5     5 
23     8  43 

29     2  21 

Sept. 

3  19  59 

9     3  37 

'5     7  H 
21     0  52 

26  18  30 

3     5  56 
II     3  41 

19     I  25 

26  23     9 

Sept. 

3  *o  54 
II  18   38 

19  16  23 

6  2  49 

14  0  33 
21  22  18 

29    20       2 

Dec. 

7  17  47 

15  15  31 

n  13  15 

7     4  37 

Oct 

27  14    7 

31  II    0 

Afaroh. 
425 

Sept. 

12  22   14 
18  15  52 

24     9  30 

2     12       8 

8     5  46 

9     »  44 

4  13  «i 

30     3     8 

13  23  24 

ECanisMaj.  70 1. 

14.     I   23 

9  12  50 

19  17     I 

»  ^ 

19      I     2 

14  12  29 

April. 

25  10  39 

ri=i«» 
12=2  ( 

>    31    / 

24     0  41 

19  12     8 

4  20  46 

31     4  17 

29     0  21 

24  II  47 
29  II  26 

10  14  24 
16     8     I 

Nov. 

Jan. 

March. 

22     I  39 

5  i'   55 

d    h    in 

d     h    n> 

April. 
?     0     0 

Oct. 

27  19  17 

II   15  33 

17     9  II 

I   14  58 

5     0  46 

17  14  19 
2106 

7  »3   39 

4  i»     5 

June. 

2^     2  49 
28  20  26 

8   10  33 

24     9  54 

12  23  18 

9  10  44 

27     0  25 

II  20  20 

27   19  41 

>7  *»  57 

14  10  24 

Dec. 

15     6     8 

31     5  28 

22  22  36 

19  10     3 

July. 

4  14    4 

i^  15  55 

April. 

27  22  15 

24     9  42 

.2  18    2 

10    7  42 

22     I  42 

29     9  21 

8  II  40 

r             ■ 

16        I     20 

.25  II   30 

0 

3  15  16 

14    5  18 

21     18    58 

28  21   17 

7     I     3 

May. 

Nov. 

19  22  56 

27    12    36 

Feb. 

10  10  50 
13  20  27 

2  21  54 

17     6  25 

20    16    12 

7  21   31 
12  21   12 

390 
8     8  39 

\Tau« 

I  42*. 

'74 
4  16  51 

17  20  51 
22  20  30 

27  20     9 

13     8   18 

18     7  57 
23     7  36 

(3^22*' 

Jan. 

52"'.) 

Marcli. 

8     2  39 
II   12  26 
14  22  13 

24       I     59 

27     II    47 
30    21     34 

'                        7 

28     7  15 

cl    h    m 

d     h    m 

18     8     I 

May. 

I   18  57 

6     0  53 

21    17  48 

» 

9  16  42 

13  22  37 

*5     3  35 

4     7  21 

June. 

Dec. 

17  14  26 

21    20   21 

28  13  23 

7  17     9 

^ 

25  12  II 

29   18     6 

J         ^ 

II     2  56 

I  19  48 
6  19  28 

3     6  54 
8     6  33 

Feb. 

ApriL 

March. 

14  12  43 
17  22  30 

11  19     7 

13       6    12 

2    9  55 

6  15  50 

3  *^  *o 

21     8  18 

16  18  46 

18     5  51 

10    7  39 

«4  13  35 

7     8  57 

24     8  15 

21  18  25 

*3     5  3^ 

i8     5  24 

22  II  19 

10  18  44 

28     3  52 

26  18    4 

28     5  10 

26     3     8 

30.    9     3 

14    4  32 

31   13  40 

*  Alternate  minima  onlv  are  given ;  the  others  can  be  readily  found  by 
addine  the  interval  under  the  name  o^  tlm  istar^ 
t  fivery  tb/rd  minimum  only. 


Minima  of  Variable  Stars  of  the  AU,«I  I 

j/jje  (cuuUii  lied).           H 

B  Cabis  Maj.  79  + 

S  ANTr.t.E  iio§. 

SANTLI.S  IIO§      ■ 

{caniinuid). 

Jan. 

.Tune. 

(«,^««««rf).         ■ 

S«pt. 

Sot. 

d    I1    m 

d     li    m 

Deo. 

Dee.      ■ 

<1    h   m 

d    h   m 

1         1     12 

2     94S 

d    h   m 

d    b    ovl 

1  17  13 

I     I  14 

4     7     ° 

5  .5  36 

4    4n 

2°  9Ha 

i  21  24 

13    ic    i>X 

1.^7 

1  io ;; 

.c   iR  36 

11      3    IZ 

10  16     0 

2^^    M 

11  11  34 

iz     6  46 

'1     '      = 

13  21  48 

,0    z  48  ■ 

15     8  21 

15   16  33 

17      6   12 

iB  14  4! 

,7      3   ,6 

■ 

18  1%     9 

ZI    2Q    36 

■ 

±1     3  ;6 

«  .2  'b 

23    17  48 

2l       1    Z4 

I 

IS  '3  44 

IS  11   55 

26  23   36 

18     a    la 

i,  L1BII.E  173  ■•.        ■ 

is  n  3" 

zj     7  4» 

3°     S  33 

July. 

(.•,-.-')       1 

Oot 

Dec. 

Feb. 

I    14     □ 

,|UD. 

Jnue. 

3     9   ■» 
J   19     6 

6  '^  r 

1  '^     ". 

X'Vi 

d    h    m 

d     h   at 
■t  '7     3 

9+53 
11  14.  +0 

9 13  4 

.:■:« 

14    13     12 

■'      9    i7 

9     S  44 
14    02! 

.6     I  -1 

!fi "  39 

19  i3  16 

15  10  14 

iS   16   11 

;;'?,; 

.6      1   40 

iD  17  23 

18   16   11 

»3     7  54 

23     4  13 

14     6   36 

z5     9      S 

Z7   S3   36 

lb     5  4.9 

,6 .4  ; 

25  34S 

30     0  48 

19  15  37 

19  zl  4S 

18      9  35 

July. 

March. 

Sppt. 

3    16   31 

i   IS   19 

a  Canchi  102. 

WVA 

5:548 

\     8    H 

M     21    4S 

Jan. 
d     h    III 
9     J  a? 

June, 
d   li    m 
IS     9     8 

16  14  36 

,0  2?  36 
.4     3   14 

17       9     IZ 

12  23  ;6 

■7    1;   39 

16    2)        5 

iG   14  27 

^5  ^'   53 
;o  13  44 

iS   15     4 

2S    20    46 

19  20  14 

Z3  il  48 

x8     ^^^ 

July. 

%     8  24 

z6      8     0 

2?     X36 

Marth. 

Aiiguiit. 

Feb. 

Z9  J3  48 

10     824 

i!JH 

i.r? 

6  ,♦  JO 

April 

Oct. 

.3  11  44 

.6    TsS 

»7     7  39 

I   19  36 

I  zo   " 

"  "  i? 

,8     427 

»S  'J  3S 

Sept. 

1  ;:t 

.0      I    48 

n  J  ^; 

z7   "    5» 

Murch. 

3     6   .0 

'3     7  3^ 

3'    '3     4 

7.    I  13 

i:  *^  21 

::  w  48 

16  13  14 

April. 

Sept. 

16  12  ji 

ig  0  36 

19  19  12 

1     3  35 

xb    c>g 

Oct. 

2,        6    M 

z3     1     0 

5     4  47 

,   .9   1! 

26    6  48 

April 

4   It     6 

11    4  41 

27  'a  '0 

30  23  4S 

19  ,2  36 

14  iz   12 
■9     3  55 

'5     S  *l 

19  18  16 

'J  »3  44 

30    3  sr 

May. 

So.. 

\l  W  f, 

24  lo    9 

19     1  SI 

Nov. 

4     5  36 

M.y. 

S  IS  35 

I     6     0 

M«.y. 

Dec. 

»  13     0 

.8     3'^ 

3     1     3 

3     i  5° 

11  10  17 

27  H  50 

13    21       Q 

14   i7   36 

'  Ji   31 

H  II  15 

17     4  4S 

'7  11  »4 

3"     9  51 

Dee. 

zo   10  36 

ZI      5   12 

17     z   12 

'7     4  59 

Jun«. 

>6  4  ^ 

26  1-   \\ 

27   16  4S 

:s  ■;  s; 

Zl    IQ   41 
26   12  14 

9  "  3", 

ab.    1  43 

30     4     0 

30  zz   ,6 

31    I  10 

3'     4-    7 

•  AltahmtB  minima  ohIt  are  gEien ;    ihe  oiIhts  inn   l»  ri'n.lik   ru.md  U 
adding  the  intorvBl  under  the  nams  of  the  star, 
t  Brery  thitd  minimum  only.               ■  '• 

%  Brery  ten*  mimmum  only  ;  tho  ^ill.^w.ra«>  be  founii  li.  lul.titi;;  mnll.i.ln 

o/"  lh«  period  7'' 4fi"-f. 

^^ 

1902.] 
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Minima  of  Variable  Stars  of  the  Algol  Type  (continued). 

ZHbBOT7LIB236^. 


U  GoBONJB  178  *. 

(3*  io*»  51"*.) 


Jan. 

d    b    m 

4    2  17 

10  23  59 

17  21  41 
24  19  23 

3'  »7     5 

Feb. 

7  '4  47 
I4  12  29 

2l     10    II 

28      7    53 

Marcb. 

7  5  35 

14    3  17 

21  o  59 
27  22  41 

April. 

3  20  23 

10  18     5 

'7  '5  47 

24  13  29 

May. 
I   II  II 

8  8  53 

«5     6  35 

22  4  17 

29     1  59 

June. 

4  *3  4' 

11  21  23 

18  19     5 

25  16  47 


July. 

d    b   m 

2  14  29 

9  12  II 

16    9  53 

7  35 

5  '7 


23 

30 


August. 

6  2  59 
13  o  41 
19  22  23 
26  20    5 


2  17  47 

9  15  *9 

16  13  11 

23  10  53 
30    8  35 

Oct. 

7    6  17 

H     3  59 
21     I  41 

27  23  23 

Nov. 

3  »>     5 
10  18  47 

17  16  29 

24  14  II 


I 

8 

"5 
22 

*9 


Deo. 

««  53 
9  35 

7  17 

4  59 
2  41 


U  OPHIUCHI226J. 


1 


i=o<*2oi>  8»1 

2=1  16  15 
3  =  2  12  23 


Jan. 

d  h  m 

o  6  46 

3  »5  «7 

6  23  48 

10  8.  18 

13  16  49 

17  I  20 

20  9  51 

23  18  22 


Jan. 
d    b    m 

*7    a  53 
30  II  24 

Feb. 

*  '9  55 

6    4  26 

9  >*  57 


U  Ophiuohi  226  J 
{contitMed). 


Feb. 

d  b  m 
12  21  28 
16  5  59 
19  14  30 
22  23  I 
26  7  32 

March. 
I  16  3 


5 
8 


o  34 

9  5 
II  17  36 

15  2  7 

18  10  38 

21  19  9 
25  3  40 
28  12  II 

3»  »o  42 


April. 

4  5  12 

7  13  43 
10  22  14 

14  6  48 

17  15  16 

20  23  47 

24  8  18 

27  16  49 


May. 

I  I  20 

4  9  5« 
7  18  22 

II  2  53 

14  II  24 

17  19  55 

21  4  26 

24  12  57 
27  21  28 

3>  5  59 


June. 

3  "4  30 
6  23  I 

10  7  32 

13  16  3 

17  o  34 
20  9  5 

^3  »7  35 
27  2  6 

30  10  37 


July, 
d  b  m 

i  19  « 

7  3  39 
10  12  10 

13  20  41 

17  5  12 

20  13  43 

23  22  14 

*7  6  45 
30  15  16 

August. 

2  23  47 
6  8  18 
9  >6  49 

13  I  20 
16  9  51 

19  18  22 
23  2  53 
26  II  24 
29    19    55 

Sept. 

2      4    26 

5  >*  57 
8  21  27 

12  5  58 
15    14   29 

18  23     o 

22  7  31 
25    16       2 

29     o  33 
Oct. 

294 

5  >7  35 
926 

12  10  37 

15   19     8 

19  3  39 
22  12  10 
25  20  41 
29     5  12 

Nov. 
'   «3  43 

4   22    14 

8  6  45 
II  15  16 

14  23  47 
18     8  18 


{1=2'"     I**  19"  "I 
2=3  23    50    V 
3=6     I      8    J 


Jan. 

d    b    m 

1  23  21 

9  23     I 

17  22  40 

25  22   19 

Feb. 

2  21  58 
10  21  37 

18  21  16 

26  20  55 


Marob. 

6 

20 

34 

14 

20 

«3 

22 

»9 

52 

30 

'9 

3* 

April 

I. 

7 

>9 

II 

'5 

18 

50 

»3 

18 

*9 

May. 
I  18     8 

9  17  47 
17  17  26 

»5  17     5 


2 
10 
18 
26 


June. 

16  44 
16  24 
16  3 
15  42 


July, 
d    b  ni 

4  15  ai 

12  15     o 

20  14   3q 

28  14    18 

August. 

5  '3  57 

13  13  36 

21  13  16 

29  12  55 

Sept. 

6  12  33 

14  12  13 

22  II  52 

30  II  31 

Oct. 

8  II   10 

16  10  49 

24  10  28 

Nov. 
1   10     8 

9  9  47 

17  9  26 

25  9     5 

Dec. 

3     8  44 
II     8  23 

19     8     2 

27     7     4 


V*  Cygni  277^ 

(6*  o»»  9«.) 

Jan. 

d  b    m 

6  5  38 

18  5  56 
30  6   14 

Feb 

II     6  31 

23     6  49 

Marcb. 

776 

19  7  24 
3»     7  42 


April, 
d    b    m 

12 

7  59 

8  17 

May; 

6    834 
18     8  52 
30    9  10 

June. 
II     9  27 
23    9  45 


*  Alternate  ininiina  onlv  are  given ;   tlie  others  can  be  readily  foutvd  V») 
adding  the  interval  under  tne  name  of  the  itar. 
X  Miwj  fourth  minimum  onlj. 


^B   88                                        Variable  Stam.                         [No.  313. 

^H              Minima  of  Variahk  Slar»  of  tht  Algol  Type  (continued). 

^M              V  CtGNI  211* 

U'  Cvesiagi  * 

YCTGKi3i2i:. 

^m             Jul;. 

Oct. 

(font 
Not.     ; 

Dei!. 

U  =  i   13    54 

H           d    h    m 

d    li    Di 

d    b   n.' 

d      h      Dl 

l3  =  4    .6    49      1 

^m       17  iQ  10 

9  '»  n 

,S,!,J 

6   19  36 
'S  ^3     ^ 

July. 

H            >q    >o  JS 

5-   16     6 

Z5     X36 

d     h    ru 

d    b   m 

Not. 

I     1     » 

H             Augu»l. 

I    12  53 

s  ;" 

7     .   58 

^B           '<>  1°  55 

.4  .3    .6 

14  7 11 

'3      '  47 

^B             M    11    IJ 

i'   "!  34 

WUhlpuis13o6» 

19      ,    jfr 

^H             Sept. 

Deo. 
i   1]  51 

(4''.«''zi".) 

26     6  JO 
Feb. 

15      1   25 
3'      '    '4 

I 

10  -+    9 

[)      I1      DI 

July. 
d    li    III 

'     6  39 
7    6  19 

August. 
6     ■     J 

1   1^  i3 

3    '4  54 

13     6  18 

ri     0  53 

13    s  36 

19     6     7 

.8     =4=: 

^1           U'  Cyoni  291  *. 

1'   *  r. 
30  19  36 

11  io    [9 

IS      5  56 

14     0   ji 

H                   (4*il''4S'°) 

Auk. 

M 

■ 

Juue. 

btb. 

Sep,. 

■            d    h    m 

d    h   m 

3      5  45 

S     0     9 

61,   ,5 

io  i6  16 

ID  13    58 

■           >>  >J  34 

16     .     5 

.S    ,5  43 

JO     7     S 

16  13  4« 

^m       10  17  4 

^H          19  ao  34 

»5     4  3S 

March. 

aept. 

»7     S     '■ 

s:UJ 

H   .          Feb. 

July. 

;;.;i 

.s;;;; 

April. 

Oct. 

■            S    0    4 

13  11   j5 

19  11  50 

18  3  16 

1    4  S' 

^1           '7    3  34 

S    4  40 

H            i«     7     4 
H            Maraii. 

"   's  35 

April. 

i       2    ]Z 

Oct. 

7   '7   SS 

14    4  19 
x6    *  '% 

16  a  S3 
22  21  41 

Aug. 

1-   (7   IS 

17      S40 

28  22  T» 

I 

9  ^'     S 
■  9     I   35 

17     7  57 

2fi    13    23 

Ma,. 

Hoy. 

H            ^5   >7   34 

»S      S      5 

Miiy. 

Nov, 

J     '  ^l 

3  21  21 

S     3  46 

9    22     10 

H              April. 

B«l,l. 

.6   ,3  1; 

■5    44S 

14     1  IS 

IS    21     59 

H       1  '<  4 

6     8   36 

16     4     4 

1+  19  30 

10     3  14 

2<     2.    48 

■            '3    "  34 

1;   11     6 

16     3   13 

27    21     37 

^1             "     4     5 

1+  1;   36 

June. 

Per. 

■                M»v. 

Oct. 

4    IS    47               4     ID     11 

14     9  19         14     0   5i 

June. 

'      3      3 

Dec. 

■ 

.\  1?  ,6 

7     I  52 

9  V,  te 

H            )9  '4  35 

»  "  ^6 

.9     1  JO 

21   20  S4 

■           >lt  >8     5 

3'     S  J^ 

1;     I  19 

2;  10  43 

^1              *  Allprlinln  mimuiB  onlj  lUra  giTpii ;   lljc  olli^ri;  cku  be  readitj-  IoiitiiI   by 

lidding  tlie  intprval  nndsr  I'hu  name  of  the  stnr. 

J  Kierj  fourth  minimum  o.ilj-. 

140  U 
•54  m 

»93M 


S3M 

88  il. 
Si  in 
18  M 

6s  M 
■  jM 
Id  M 
56  M 


I9U:2.J  Variable  Start. 

MAXIMA  AND  MINIMA  OF  VAEIABLB  STABS. 
I1ie?fo.  refers  totbe  Catalogue  on  pp.  z]-i6;  MngnifiM 


■  98  ,« 
1298  »» 
397  M 


:  9+M 
1^39  M 
32.x  SI 

155  M 
'•Si  "• 
I     1 6+  il 


87  M 

13  i 

8+  ». 

14-1 

535  »n 

■  30  u 

i99   "■ 

1 

119    i-i 

157  M 

i53  *" 

I  M 

26  , 

178  M 

109  w 

»i4  " 

179  -" 

1^9   m 

*8  1 

94   « 

44  =■" 

i 

32+ 


,3+M 
199  SI 
78  M 


:& 

[aroL. 

AprU. 

Maj 

June 

July 

August 

Se 

ilfl 

'■„„  ). 

«»,). 

con.). 

MB,    ■ 

No. 

dlHo. 

d 

d 

No. 

.1 

No. 

<1 

No. 

d 

N. 

345  .M 

3.7  M 

"  'yM 

297  w 

6 

2S6II 

a 

317  m 

3 

'7 

.3  .\1 

46  U 

1-9M 

Si  m 

■46  M 

333  '« 

ig 

J36m 

(i 

289  M 

216  m 

3 

I.SM 

11 

3 

Z2i  U 

3 

1E6  m 

27,  M 

7  m 

184.  m 

J07M 

iS 

124  m 

iig  m 

S 

9+M 

SM 

7 

III  M 

333  M 

4 

t- 

'73   "1 

4 

63  M 

ijIm 

6    Jl 

5 

iSS  "t 

ISO  "t 

3hM 

346  M 

148  ». 

loiM 

119  m 

5 

193  m 

S.M 

36JM 

8 

.9S  m 

5 

5 

369  M 

..;: 

g 

10 

Z62M 
175  M 

9 

ll3    IB 

55  « 

179  '" 

'54  •" 

6 

9 

to  J  ,„ 

"54  "1 

231  M 

45  ™ 

300  M 

4 

316  M 

& 

133  M 

Z06  >fl 

340   Bi 

iKoM 

19SM 

35  "' 

no  i[ 

199  M 

ilS    IB 

JOS  It 

129  U 

ij 

; 

17  ii> 

269  M 

!I7M 

jioM 

279  M 

5 

m^ 

190  m 

jjgSl 

12 

,4!M 

,41  M 

87™ 

17  m 

9 

3 

9 

141  M 

31s  ^ 

2,7  M 

'39  '« 

'=tS 

*   ^? 

14°  -M 

366  M 

6 

i.gM 

13 

3 

;68M 

35  M 

;;.  M 

■3 

.72  M 

2SsM 

246  M 

14S  -\l 

>>4M 

21SM 

51  "> 

lit  m 

ZI2M 

119  m 

179  ™ 

n 

3.9  M 

3!?  M 

607,1 

165  m 

■5 

icSM 

1; 

.01  M 

39  M 

s.  M 

32 

1:^9  '" 

39  ni 

3+  "t 

192  M 

3..M 

9 

24  11 

=7 

JS'   "i 

11     44M 

97  Jd 

16 

94  M 

307  in 

6  wi 

3' 

3 

iMoM 

ijiM 

17 

43  M 

jM 

IS 

.5SM 

10 

347  U 

9 

94  III 

i:   psM 

17  M 

3S9  m 

94  '« 

iiM 

3 

■;  15;  M 

'9 

3:^11 

.au 

8  M 

rS 

5 

'57  M 

2,5  M 

jjyM 

Xm 

jSM 

129  m 

IG 

.46  ,„, 

J50M 

d]  :U 

3!m 

3+0  M 

'5 

299  M 

3'= 

6 

47  -M 

111  «i 

33^11 

,29  M 

224  M 

6711 

i«4M 

176  m 

■44  M 

293    Nl 

35' 

119  M 

62  M 

'54  ™ 

34SM 

16 

,68  ™ 

33°  Jl 

49  m 

ii^M 

■9 

119  m 

3Q2  m 

IB 

,16  M 

'4 

119M 

19S  ™ 

553^1 

20 

58  M 

129  U 

iS 

154  "1 

iioM 

,iM 

24E™ 

i5iM 

,54  U 

35 

9 

X76M 
17*  il 

'7 

319  11 
119  in 

" 

2. 

■'•: 

;=5M 
113  It 

21 

279  m 
27  m 

'9 

18  M 

2iSM 

ti 

249  M 

le 

.3SJI 

56  m 

75  M 

'4 

2.9  M 

1+ 

SsiS 

'i 

■43  U 

240  M 

301  m 

233  M 

213  Al 

'3 

;3oM 

164  m 

,19  m 

.21  M 

M 

156  ™ 

3-3  "' 

562  m 

15 

165  M 

J6 

6+M 

USW 

15 

LIm 

8SM 

16 

looM 

li^M 

27 

9M 

13'M 

i6M 

St  M 

131  «. 

33  ™ 

IM 

261  M 

55  ™ 

ijS  m 

94  M 

94  m 

193  )/i 

^3 

361  M 

17 

=  S7  -M 

'55  ™ 

206  M 

26 

254  M 

'1 

77  "i 

IiqM 

,;9M 

198  m 

337  m 

56SU: 

115  1" 

^''"'   41  M 

.37  M 

15 

13 

;9oM 

250  m 

»3 

Bi  M 

1   9+  w 

HI,   w 

}30  ™ 

89  M 

i?oM 

^5 

169  ,„ 

76:36+  n. 

=  7/71^ 

2S 

28 

.20  U 
■33  »* 

29 

103  M 

36s  « 

■ss 

25 

i: 

94  M 

|339  "' 

19 

132  M 

S6M 

SB  m 

j6 

16 

191  M 

3^9  VI 

29  M 

134  M 

29 

13 

191  »i 

i«]i66M 

30 

Jg^M 

19  m 

i3'   "1 

255  m 

17 

I8i   i» 

14.,  M 

12IM 

iS7  m 

iH 

167  M 

UfiaM 

JQDB. 

" 

30 

77  M 

30 

223  M 

'S 

19 

130    TO 

337  M 

19   318  m 
,11+  m 

• 

150  M 

So  ™ 

July. 

ll2M 

3+1  M 

3' 

:J.^ 

18 

30 

131  m 

30I3Q7M 

15s  m 

50  m 

3S-  ™ 

199  M 

3 

.9M 

'  \  am 

25  M 

ligM 

31 

.91  M 

297  M 

3" 

< 

66  M 

129  M 

[99  m 

noM 

107  M 
3'SM 

May. 

349  M 

5 

.69  M 
u6M 

269  m 

IIS  "' 

11198  a 

lel^ 

Vl'ig  M 

i.'apu.v.  V   i\v%%"i.V\  — 

'99  »• 

J,9SM 

94"' 

'  UsS'H  i\"^-i^\  \^i  -\^ 

I 

,"7M 

117  m 

.»9  4   VnAA^^^T^X 

/ 

1 

1 

UiM/ 

299  «j 

WS4 

n 

Viae 

TV. 

Vi\  -i 

■-v 

H                               Maxiyna  and  Minima  of  VariuUe  Start  (coutinued).                         1 

■tlctober 

Ootober 

October 

October 

Norambfl 

Norenibar 

««,). 

(c™.)- 

{Qim.\ 

™«.). 

( 

•on.). 

( 

(0™-) 

COM.). 

MM,J 

No. 

dl 

No. 

A 

No. 

d    No. 

d 

No. 

d 

No. 

d    No. 

<] 
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Double  Stabs  (continued). 
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B.  Bryant. 
Bd.  Barnard. 
W.B.  Bowver. 
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MEETING  OF  THE  EOTAL  ASTRONOMICAL  SOCIETY. 

Friday,  1901  December  13. 

Dr.  J.  W.  L.  G-LAiSHEE,  M.A.,  F.R.S.,  President,  in  the  Chair. 

Secretaries :  F.  W.  DrsoN,  M.A.,  F.R.S.,  and 
E.  T.  Whittakee,  M.A. 

The  Minutes  of  the  last  Meeting  were  read  and  confirmed. 

Mr,  Whittdker.  80  presents  have  been  received  since  the  last 
Meeting;  of  these  I  should  like  especially  to  call  attention  to 
Prof.  Newcomb's  new  book  called  "  The  Stars :  a  Study  of  the 
Fniverse,"  presented  by  the  Author. 

A  vote  of  thanks  was  passed  to  the  donors. 

The  President.  I  would  take  this  opportunity  to  announce  to 
the  Fellows  that  the  Appendix  to  Volume  LIV.  of  the  Memoirs 
of  the  Society  is  now  published.  It  contains  the  account  of  the 
observations  of  the  Total  Eclipse  of  the  Sun,  in  May  1898,  made 
by  Sir  Norman  Lockyer,  Capt.  Chisholm  Batten,  and  Prof.  Pedley. 
This  book  will  be  given  to  any  Fellow  of  the  Society  who  applies 
to  Mr.  Wesley  for  it. 

The  President,  We  have  received  a  very  interesting  paper  from 
America,  which  I  will  ask  the  Secretary  to  read. 

Mr,  Dyson  then  read  the  paper  by  Mr.  S.  C.  Chandler,  being  a 
*•  Contribution  to  the  History  of  the  Reflex  Zenith-Tube.'*  This 
paper  showed  how  a  correction  to  the  assumed  value  of  the  constant 
of  aberration,  the  parallax  of  y  Draconis,  and  the  amplitude  and 
phase  of  the  annual  term  of  the  variation  of  latitude  introduced  four 
unknown  quantities,  whereas  the  annual  term  in  the  observed  zenith- 
distance  of  y  Praconis  is  only  capable  of  giving  two  quantities. 
When  the  annual  term  of  the  variation  of  latitude  is  omitted^ 
an  erroneous  value  of  the  aberration  and  a  negative  of  parallax 
of  y  Draconis  is  found.  These  anomalies  are,  however,  explained 
by  variation  of  latitude,  and  in  this  connection  the  observations 
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with   the   reflex    Benitb-tiibe  are  oE    great  value,      A  alide  was 
shown  to  illuRtrate  the  main  features  of  the  iDstrumeut. 

Tlie  Astronmnei-  Royal.  I  wish,  firat,  to  espresa  my  admiration 
of  the  peraistency  with  which  Mr.  Chandler  haa  worked  at  these 
residual  diacordsjices,  and  from  them  has  deduced  this  very  BmsU 
motion  of  the  pole  of  the  Earth,  and  has  established  it  upon  such  a 
secure  basis  that  he  ia  able  to  ez]ilain  the  anomalies  which  have 
puazled  ue  so  long  in  connection  with  this  reflex  zenith-tabe.  I 
feel  that  I  ought  to  congratidate  him  heartily  upon  his  success. 
This  has  beeo,  as  he  has  said,  one  of  the  most  disappointing  in- 
struments uith  which  we  have  bad  to  deal.  J  was  very  macb 
disappointed  at  the  results  which  were  deduced  from  it,  and  in 
1 882  made  an  effort  to  get  rid  of  any  possible  source  of  ayatematio 
error.  The  only  source  of  systematic  error  I  thought  of  was  that 
there  might  be  some  effect  of  temperature  ou  the  nticrometer, 
which  was  made  of  gun-metal,  and  we  made  a  long  series  of  ex- 
periments by  taking  transits  over  the  wires.  We  had  a  focuaaing- 
rod  made  of  the  same  material,  which  was  used  to  get  the 
distance  from  the  object-glass  to  the  siuface  of  the  mercury,  and 
a  large  number  of  observations  were  taken  in  the  years  1883  to 
1886.  Prof.  Turner,  who  eame  to  Greenwich  soon  afterthe  series 
began,  took  great  interest  in  the  matter,  and  the  observations  were 
discussed,  but  no  satisfactory  conclusion  could  be  come  to.  We 
felt  the  reault  to  be  disappointing,  but  now  I  think  it  is  everything 
we  could  wiab  for,  because  Mr.  Chandler  has  given  an  explanation 
of  the  discordances  which  was  never  dreamed  of  at  that  time. 
This  long  series  of  deter  mi  nations  will,  I  hope,  prove  very  usefnl 
in  discuasing  the  observations  made  with  this  instrument.  Ws 
have  not  by  any  means  given  up  observing  with  the  reflex  zenith- 
tube  since  1886,  I'rom  18S3  to  18S6,  141  transits  were  observed 
for  the  determination  of  the  effect  of  temperature  and  of  focns- 
reading  on  the  observations  ;  and  after  that  date  regular  observa- 
tions of  aenith-di stance  were  resumed,  and  special  efforts  were 
made  to  secure  obaervations  in  the  daytime,  but  with  small 
success.  That  finally  disheartened  us,  and  when  at  the  end  of  1 899 
we  found  the  wires  had  been  swept  away,  the  observations  were 
discontinued.  At  that  time  we  were  engaged  with  the  Ten- Year 
Catalogue,  and  1  did  not  wish  to  run  the  risk  of  having  a  gap  at 
18  boura  E.A.,  which  would  have  resulted  if  we  had  gone  on  with 
the  observations.  As  I  have  said,  I  was  disheartened  at  the  result, 
but  now  that  Mr.  Chandler  has  shown  that  we  have  reason  to  hope 
for  better  success  we  shall  resume  them.  Since  1886  we  have 
30D  unpubhshed  obaervations,  and  these  observations,  as  well  ae 
the  discussions  made  of  scale-value  from  1883  to  i836,  are  quite 
ripe  for  publicfltioD,  and  I  hope  we  shall  soon  publish  them.  There 
is  one  point  in  Mr.  Chandler  a  paper,  and  in  which  I  concur  with 
him,  namely,  that  aonae  improvements  might  be  made  in  the 
observations  so  aa  to  get  rid  of  accidental  error.  After  our 
experience  of  the  amalgamated  mercury-trough  used  by  the  French 
observers  for  the  Paria  longitude  determination,  a  aimilar  trough 
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was  substituted  in  1889  for  the  trough  with  india-rubber  suspen- 
sion in  use  with  the  reflex  zenith-tube.  The  substitution  of  this 
trough  has  certainly  effected  an  improvement,  and  I  think  a  further 
improvement  might  be  effected  by  having  a  special  observer,  who 
is  familiar  with  the  instrument,  assigned  to  make  the  observations. 
I  am  afraid  we  shall  never  get  over  the  difficulty  of  securing 
observations  of  y  Draconis  in  the  winter  months  in  the  daytime, 
but  that  is  more  a  matter  of  climate  than  anything  else.  The 
special  object  for  which  the  instrument  was  first  devised  was  for 
the  determination  of  the  constant  of  aberration,  but  unfortunately 
about  six  o'clock  in  the  morning,  when  the  effect  of  aberration  is 
at  a  maximum,  we  get  very  few  observations  indeed,  and  the 
observations  are  practically  confined  to  one-half  of  the  year.  There 
are  also  a  certain  number  of  other  stars  which  pass  near  enough 
to  the  zenith  to  be  observed  with  the  reflex  zenith-tube,  and  two 
of  those  stars  have  been  observed  on  a  few  occasions,  and  I  hope 
that  now  we  are  encouraged  to  go  on  with  the  work  we  shall  get 
more  observations  of  those  stars.  We  at  Greenwich  are  very 
much  indebted  to  Mr.  Chandler  for  having  rehabilitated  this 
instrument. 

Prof,  JR.  A.  /Sampson  (giving  a  description  of  Adams's  MSS.  on 
the  perturbations  of  Uranus).  The  book  which  I  have  brought 
to  show  the  Society  this  evening  contains  very  nearly  all  the  MSS. 
which  Adams  ever  wrote  on  the  perturbations  of  Uranus.  They 
lay  very  much  as  he  left  them  for  50  or  60  years,  and  then  they 
were  entrusted  to  me  by  Mrs.  Adams  to  put  into  order  and  preface 
by  some  sort  of  catalogue,  and  were  presented  by  her  to  St.  John's 
College,  Cambridge,  where  Adams  was  an  undergraduate  and  a 
don  during  the  time  he  thought  about  Uranus  at  all.  No  apology 
is  needed  for  bringing  this  matter  before  the  Society,  because  the 
interest  in  it  will  remain  for  a  long  time  to  come.  It  may  be 
necessary,  perhaps,  to  give  a  very  short  summary  of  the  position 
of  the  problem  as  it  presented  itself  to  Adams.  Uranus,  after  its 
discovery  in  1781,  was  found  to  have  been  observed  by  a  number 
of  persons  accidentally.  It  had  been  observed  by  Flamsteed, 
Mayer,  Bradley,  and  Lemonnier  :  and  Bouvard,  in  constructing  his 
Tables,  attempted  to  unite  these  observations  with  others ;  he  found 
that  such  a  procedure  threw  intolerable  errors  upon  the  new  obser- 
vations, and  he  had  to  choose  between  the  old  and  the  new,  and  he 
sacrificed  the  old  entirely.  It  was  soon  apparent  that  future 
observations  would  be  not  less  discordant.  To  explain  this,  various 
hypotheses  were  current ;  to  many  minds  the  hypothesis  was  that  it 
was  an  exterior  planet.  Sir  Geo.  Airy  records  that  he  was  written 
to  by  Mr.  Hussey  as  to  the  feasibility  of  such  an  explanation,  but 
Mr.  Hussey  did  not  feel  able  to  take  it  up.  Later  on,  when  the 
anomalies  became  more  glaring,  Bessel  wrote  to  some  English 
astronomer  that  he  had  in  mind  that  the  perturbations  were  due 
to  some  exterior  planet.  The  same  hypothesis  was  discussed  by 
M.  Eugene  Bouvard  with  Sir  Geo.  Airy,  but  Sir  Geo.  Airy  was 
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Bceptical  witli  regard  to  it.     He  thought  Beveral  revolutions  would 
be  necessary  before  the  matter  could  be  verified. 

This  waB  the  position  at  which  the  problem  stood  when  Adams 
formed  the  resolutiou  to  investigale,  "aa  soon  as  possible  after 
taking  his  degree,"  these  irregularities,  and  characteristically  wrote 
this  resolution  down  upon  a  scrap  of  paper,  and  this  precious 
memorandum  is  the  first  page  of  this  volume.  Adams  was  pre- 
vented from  attacking  it  for  two  years,  but  he  set  about  it  in  1843 
by  collecting  observations.  The  early  observations  were  given  by 
Bouvard,  and  from  1S21  onwards  they  had  to  be  collected  from  the 
Ast.  Naeh.  and  other  sources.  In  [S43  his  observations  were  col- 
lected and  reduced,  and  he  set  about  making  his  first  solution  and 
carried  it  out.  This  solution  may  be  considered  the  most  in- 
teresting part  of  the  volume.  Adams  said :  "  In  1 843  I  attempted 
the  first  solution  of  the  problem. ,  .  .and  found  that  a  good  general 
agreement  between  theory  and  observation  might  be  obtained." 

Fortunately,  this  early  solution  was  complete  and  intelligible, 
though  it  was  most  difficult  to  follow.  For  it  was  written  in  part 
on  the  backs  and  in  unoccupied  comers  of  sheets  devoted  to  other 
work,  as  though  his  eagerness  to  finish  would  not  wait  while  he 
got  a  few  more  sheets  of  paper.  And,  curiously,  at  the  very  point 
of  writing  down  the  planet's  place,  Adama,  who  carried  through 
fabulous  computations  without  error,  makes  a  mistake  and  puts 
down  the  wTong  place.  This  mistake  was  corrected  in  the  MS. 
probably  as  soon  as  made,  and  the  result  of  his  first  solution  was 
a  very  good  approximation  to  the  position  of  the  planet.  If 
reduced  to  epoch  1846, it  gives  the  longitude  of  the  planet  309°'i. 
It  was  actually  then  327°'o,  and  therefore  was  a  very  good  first 
approximation  to  the  position  of  the  planet,  and  the  actual  residuals: 
were  hardly  inferior  to  those  which  he  linally  obtained.  This 
solution  was  made  in  September  1843.  Coming  to  another  part 
of  the  subject,  I  may  say  that  in  reviewing  a  large  problem  like  this 
one  is  too  apt  to  come  to  the  conclusion  at  once.  There  is  a 
large  mass  of  preliminary  calculation  before  the  real  question 
can  be  so  much  as  asked.  In  the  case  of  Neptune  there  was  a 
full  share  of  these  difficulties,  and  where  Leverrier  had  a  merit 
greater  than  that  of  Adams,  it  was  that  he  exhausted  all  that 
could  be  said  in  the  way  of  preliminary  discussion  of  faulty  deter- 
mination of  orbit,  badly  computed  perturbations,  and  so  forth. 
Adams  did  in  this  work  what  was  necessary,  but  no  more.  "What 
was  necessary  was  to  clear  out  some  inequalities  which  had  been 
discovered  since  Bouvard's  time.  Besides  that,  there  was  the 
possibility  that  Bouvard's  elliptical  orbit  of  Uranus  had  been  in- 
accurately determined  and  that  he  had  made  some  mistakes  in 
the  perturbations.  Adams  at  first  trusted  to  the  verification  of 
Bouvard's  inequalities  which  wai  furnished  by  the  independent 
calculation  of  Pontecoulant's  Syalime  dti  Monde,  but  he  finally 
checked  these  himself.  From  first  to  last  Adams  made  no  fewer 
than  six  separate  solutions  of  the  problem. 
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These  solutions  gave  for  the  heliocentric  longitude  of  the  planet 
in  1846  October: — 

I.  1843,  Sept.  30 309°* I 

II.  ?i844 319*4 

III.  1845,  April  28  330*2 

IV.  1845,  Sept.  18   326  '5 

V.  1845,  October    328  -o 

VI.     1846,  August    328  '5 

At  the  same  time  the  actual  position  of  the  planet  was  327®-o. 

There  are  some  questions  that  arise  regarding  the  prediction  of 
Neptune's  place  to  which  some  time  might  well  be  devoted  in  the 
proper  place.  Firstly,  seeing  that  the  orbits  of  Adams  and 
Leverrier  both  differed  widely  from  the  truth  in  all  except  the 
essential  point  of  the  planet's  position,  how  far  was  either  a  real 
prediction  at  all?  Next,  seeing  that  both  agree  in  this  one 
essential,  how  far  was  the  remaining  difficult  discussion  a  necessity? 
Thirdly,  was  it  any  real  test  of  the  validity  of  this  theory,  which 
was  based  on  observations  of  Uranus  at  opposition,  to  require  it 
to  explain  errors  in  radius  vector  which  had  been  observed  at 
quadratures  ? 

The  President,  I  think  that  the  Society  and  the  astronomical- 
world  in  general  should  be  grateful  to  Prof.  Sampson  for  the  work 
that  he  now  brings  before  us.  I  myself  have  always  felt  that  the 
full  and  true  history  of  the  circumstances  relating  to  the  discovery 
of  Neptune  would  some  day  be  brought  to  light,  but  I  did  not 
expect  this  would  happen  until  at  least  a  century  after  the  facts 
themselves,  and  here  we  have  the  details  put  before  us  in  this 
lucid  way  in  only  about  half  that  time.  The  three  questions 
Prof.  Sampson  asks  are  intensely  interesting,  and  I  hope  that  when 
his  paper  is  printed  we  shall  see  that  he  has  not  only  asked  them, 
but  has  given  replies. 

Prof.  Turner,  I  should  like  to  say  a  few  words  of  admiration 
for  the  work  which  Prof.  Sampson  has  done,  and  to  congratulate 
him  upon  having  done  it,  because  I  happen  to  have  seen  something 
of  the  labour  that  was  required.  It  has  been  cheerfully  under- 
taken by  Prof.  Sampson,  although  it  has  taken  up  a  great  deal  of 
time  which  he  could  well  have  spent  on  important  work  of  his 
own,  and,  as  the  President  has  said,  it  has  been  completed  at  a 
time  much  earlier  than  could  have  been  expected,  and  here  is  this 
volume  before  us  within  a  few  years  of  Adams'  death.  One  thing 
more  I  should  like  to  say.  It  is  difficult  to  realize  that  this  volume 
now  before  us,  which  has  been  presented  to  St.  John's  College, 
Cambridge,  represents  one  of  the  closing  scenes  of  a  drama  which 
rent  the  astronomical  world  in  twain  55  years  ago,  and  I  think 
that  some  mark  of  appreciation  of  this  fact  on  the  part  of  this 
Society  would  be  fitting  at  the  present  moment.  I  have  had  the 
privilege  of  seeing  some  of  the  papers,  and  I  shall  venture  to 
propose  to  the  Council  at  their  next  meeting  that  the  few  pages 
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ill  that  volume  rep resen ting  the  "  Bolution  of  1S43  "  be  published 
by  the  Society  in  facsimile  (if  leave  can  be  obtained  from  St.  John's 
College),  because  I  thinlj  that  these  results,  completed  two  years 
before  those  of  which  auy  announcement  nas  made,  should  be 
before  the  world  ;  and  I  cannot  help  thinking  that  to  reproduce 
the  MS.  of  Adams  in  hia  beautiful  handwriting  woidd  be  an 
excellent  memento.     (Applause.) 

Ilie  Pi-aiclent.  I  should  like  to  ask  Prof.  Sampson  whether  he 
thinks  the  solution  of  1S43  can  be  isolated  from  the  rest  of  the 
work  so  as  to  be  intelligible  in  itself,  and  what  value  he  attaches 
to  Prof.  Peirce'a  solution,  itnd  whether  he  has  ever  raised  any 
ohjection  to  it  himself  ? 

Pi-of,  Sflijywoii.  As  to  the  solution  made  in  1843  it  is  in  a  very 
tangled  stale,  but  one  or  two  parts  o£  it — possibly  all  the  significant 
parts — can  be  rejiroduced  in  facsimile,  and  I  am  sure  they  would 
be  interesting.  The  actual  calculation  in  which  he  first  determined 
the  position  of  the  planet  I  think  woidd  be  very  interesting  to 
reproduce.  Unfortunately  the  date  is  not  on  that  sheet — it  is  a 
little  further  on.  It  is  unquestionably  associated  ivith  it,  but  if 
j'ou  wanted  the  date  you  would  have  to  reproduce  another  sheet. 
as  well. 

The  Pre^dent.     Did  he  use  a  circular  orbit  in  1S44? 
Prof.  Sampson.     Yes  :  he  used  a  circular  orbit. 
The  PrtticUiit.     I  understand  iie  never  stated  the  date  of  that 
solution  ? 

Prof.  Sampson,     He  never  stated  the  date.     "With  regard  to  the 
other  point — my  three  questions — I  did  not  intend  to  put  them 
down  merely  aa  apples  of  discord  before  the  Society,  and  I  hope 
to  be  able  to  give  an  answer  to  them.     Though  I  do  not  wish  to 
go  into  them  at  present,  I  think  my  mind  is  pretty  well  made  up 
on  the  difFerent  points  ;  but  I  have  not  the  books  with  me,  and  I     1 
wish  to  take  away  t^vo  or  three  books  to  enable  me  to  go  into  the    J 
matter.    As  to  Peirce's  criticisms,  I  must  confess  I  do  not  know   1 
them ;  hut  if  the  President  will  kindly  "^ve  ine  the  reference,  I    J 
shall  be  glad  to  read  them.  j 

The  Prtaident.     In  offifring  the  formal  thanks  of  the  Meeting  t»    ' 
Prof.  Sampson.  I  should  like  to  mention  that  this  is  not  the  only 
one   of   Prot.  Adams'  researches    that   has  passed   through    his    ' 
hands.     iMany  of  those  present  no  doubt  have  seen  Adams'  Mork 
oil  Jupiter's  Satellites,  which  was  set  in  order  and  published  some- 
time since  by  Prof.  Sampson.     The  debt  that  astronomers  owe  to 
Prof.  Sampson  for  the  ungrudging  and   long-continued  labours    [ 
which  he  has  so  lively  bestowed  on  a  most  difficult  task  cannot  be 
overestimated. 

Mi:  Hinl-f  r«id  a  paper  ou  the  accuracy  of  measures  on  pboto- 
ffisphs — remarks  on  recent  pa|frs  bv  M.  Loewy  and  Mr,  H.  C. 
Flummer.  He  said  that  Ibe  point  Ke  had  to  bring  before  the 
Society  that  e\-eniiig  was  fxtreroely  tevhuica!  and  more  than 
osually  dull  -.  it  was  conctriieii  »ith  a  little  conlrorersy  which  had 
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arisen  about  systematic  errors  of  measures  on  photographic  plates. 
In  a  paper  published '  by  M.  Loewy  in  the  eighth  circular  of  the 
Conference  Internationale,  the  systematic  error  of  measurement 
was  treated  as  if  it  followed  the  ordinary  law  of  distribution  of 
accidental  error ;  in  fact,  M.  Loewy  maintained  that  "  systematic 
error  is  accidental  error  of  another  kind."  This  method  of  treat- 
ment would  be  wrong  if  it  could  be  shown  that  there  is  a  tendency 
for  a  compensation  of  errors  to  take  place  when  the  plate  is  reversed. 
M.  Loewy  and  Mr.  Plummer  have  derived  from  the  same  material 
contradictory  conclusions — ^the  former  that  there  is  not,  the 
latter  that  there  is  a  sensible  compensation.  These  results  are 
obtained  by  calculating  probable  errors  from  the  residuals.  As 
the  legitimacy  of  applying  the  method  of  least  squares  here  is  in 
question,  it  seemed  worth  while  to  examine  the  point  by  a  way 
that  did  not  involve  this  method.  The  result  is  to  show  that  there 
is  a  very  marked  compensation  of  error  when  the  plate  is  reversed. 
The  conclusion  is  that  M.  Loewy's  method  of  treating  the  subject 
is  invalid,  and  that  Mr.  Plummer's  contention  is  correct,  though  the 
author  does  not  find  it  possible  to  agree  with  him  in  accepting  the 
truth  of  M.  Loewy's  fundamental  equation. 

Mr,  Hollis.  We  have  at  G-reenwich  a  large  accumulation  of 
information  on  this  subject,  deduced  from  the  measures  of  the 
Astrographic  Catalogue  plates,  which  have  been  discussed  although 
no  formal  paper  has  been  prepared  for  pubUcation.  The  plates 
are  measured  in  two  positions,  being  rotated  through  i8o°,  and 
what  at  first  sight  might  seem  to  be  accidental  error  proved  on 
analysis  to  be  largely  systematic  errors,  which  changed  sign  on 
reversal  of  the  plate,  thus  supporting  Mr.  Hinks's  conclusion. 
This  systematic  error  varies  for  different  measurers,  and  so  may  be 
considered  as  a  personality.  We  notice  this  fact  in  everyday 
work,  and  the  change  of  sign  of  the  personality  with  reversal 
gives  considerable  confidence  in  the  accuracy  of  the  mean  result. 

Prof,  Turner  then  gave  a  description  of  a  paper  on  "  A  Simple 
Method  of  Photographic  Surveying  with  an  ordinary  Camera." 
He  said  it  was  not  exactly  an  astronomical  paper,  but  the  method 
he  wished  to  put  before  the  Society  arose  directly  out  of  the 
astronomical  work  which  they  had  been  doing — that  was  to  say,  the 
measurement  of  star  photographs.  He  had  on  several  occasions 
brought  before  the  Society  the  advantages  of  using  rectilinear 
methods  of  measurements  and  reduction  instead  of  angular.  So 
far  as  he  knew,  all  attempts  to  use  the  camera  for  survey  had 
started  with  the  theodolite.  Now,  the  theodolite  was  used  for 
measuring  angles,  and  the  essential  part  of  his  suggested  method 
was  that  angles  were  to  be  given  up.  He  would  show  by  slides 
what  he  proposed  by  the  use  of  the  instrument.  Taking  a  set 
of  rectangular  axes  at  the  lens  centre,  the  axis  of  z  being  per- 
pendicular to  the  plate  and  those  of  oc  and  y  parallel  to  the  plate, 
in  the  horizontal  and  vertical  directions :  then  the  co-ordinates  of 
any  object  photographed  being  (X,  Y,  Z),  those  of  its  image  on 
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the  plate  are  (—-'■,  — //,  — /'),  wbere  /is  the  distante  from  lens  to 
plate  ;  and  all  we  can  get  from  a  single  photograph  by  measuriog 
the  co-ordinate  a:  is  the  ratio  S/2,  which  is  equal  to  the  ratio  xjf. 
We  cannot  And  either  X  or  Z  without  another  photograph. 
Now  this  should  be  taken  at  another  station,  for  which  either  Z 
or  X  remained  the  same  :  which  suggests  two  methods.  First 
the  parallactic  or  stereoscopic  method.  Move  the  camera  loo  feet 
to  the  right  and  take  a  second  picture.  Then  Z  will  be  the  same 
as  before,  but  X  will  be  diminished  b_v  loo  feet.  Hence  the 
equation  Z^ioo//(iPj— fl'J,  where  .r,  and  iUj  represent  the  measures 
on  the  two  plates.  The  co-ordinates  X  and  T  are  deduced  by 
equally  simple  formnlre.  No  trigonometry  is  required,  onlv  sub- 
tiiction  and  division.  In  the  ■  second  method  the  camera  Ib 
advanced  loo  feet  towards  the  view;  so  that  X  and  T  remain  the 
same,  but  Z  is  altered  by  loofeet.  This  melhod  had  the  advantage 
that  it  gave  the  one  vital  adjustment  by  the  pictures  themselves — 
the  one  vital  adjustment  was  that  the  camera  must  be  kept  parallel 
fo  itself,  and  they  could  see  from  the  pictures  at  once  if  there  was 
any  displacement  whatever  of  the  centre  of  the  field  of  view. 
In  the  case  of  the  stereoscopic  method,  that  error  could  not  be 
determined  from  the  photographs  themselves.  Therefore  he  pro- 
posed that  there  should  be  two  cameras  strapped  one  above  another, 
and  that  both  pictures  should  be  taken  and  then  that  the  cameras 
whould  be  moved  loo  feet,  and  then  that  another  pair  of  pictures 
should  be  taken.  The  general  method  of  survey  would  be  to 
iidvance  in  one  general  (Erection  and  at  intervals  to  take  these 
(lairs  of  pictures  at  distances  of  loo  feet  apart,  which  would  give 
the  general  indication  of  the  country.  The  one  thiug  essential 
was  to  have  rdaeaux  on  the  plates,  but  that  was  preciselysimilarin 
all  astronomical  work.  The  method  of  measuring  would  be  exactly 
the  same  as  in  plates  of  stars. 

Prof.  Alex.  Hersekel.  I  can  sympathize  with  Professor  Turner's 
high  regard  for  the  simplicities  of  the  methods  which  he  has  taken 
such  good  pains  to  explain  the  use  of  in  this  paper,  from  having 
already  known  and  pracriaed  the  first  of  the  two  processes  described, 
for  nearly  forty  years,  under  mathematically  similar,  although 
practically  different,  conditions,  in  finding  real  heights  of  meteors 
on  the  British  Association's  Meteor-mapping  Charts  of  1864-5*. 
Those  gnomonic  or  plane-perspective  star-charts  are  in  effect 
equivalent  to  photographs  of  the  sky  taken  in  a  camera  with  s 
lens  of  four  inches  focal  length,  pointed  vertically  upwards  ;  and 
if  a  meteor-point  —when  its  observed  right  ascension  has  first  been 
conTOited  into  hour-angle — is  plotted  upon  one  of  them  as  it  was 

'  An  outline  of  the  method's  use  with  the  maps  at  thai  conatruction  aud  the 
eipressioii  of  its  result  in  the  form  of  the  same  Bimple  equation  as  tliat  nol«d 
by  ProfeBor  Turner  io  liia  paper,  was  giren  with  illustrated  npplicationa  to 
examples,  in  a  paper  on  "  Oaknlated  Heights  of  Shooting-stare  donblj'  obierved 
in  August  1^70,"  in  the  Frooeediugsof  the  Soyal  Meteorological  Soniet;,  toI.  t. 
p,  151,  January  1871. 
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noted  at  one  station,  and  again  as  it  was  recorded  at  another 
station,  6  miles  from  the  first  in  a  known  azimuth  direction,  the 
displacement  of  the  pair  of  points  one  from  the  other,  d  inches, 
on  the  map,  if  they  were  well  recorded,  will  be  parallel  to  that 
direction,  and  signifies  the  same  as  a?^ — a?j,  the  difference  of  distances 
of  a  distant  object's  pictures  from  the  centres  of  the  plates,  in  the 
description  and  figure  of  the  first  method  of  proceeding  in 
Professor  Turner's  paper  as  designed  to  give  us  stereographically 
the  object's  distance  from  either  of  the  cameras  in  a  perpendicular 
or  normal  direction  to  the  common  plane  of  their  pair  of  photo- 
graphic plates.  To  the  measured  distance,  loo  feet,  corresponds 
the  two  observers'  base-line  length,  b  miles  :  h  miles,  the  meteor- 
point's  vertical  height  above  the  map's  horizon-plane,  is  the 
equivalent  of  F,  the  photographed  object's  distance  in  feet  from 
either  of  the  camera's  locations  in  the  direction  of  their  lens-axis 
perpendicular  to  the  field-plane  of  the  two  exposed  glass  plates. 
The  lens's  focal  length,  /,  and  the  prime-radius,  4  inches,  of  the 
gnomonic  map's  projection  are  also  like  elements  of  the  two  similar 
geometrical  constructions,  and  the  desired  results  in  both  cases 
are  thus  finally  obtained  by  the  same  equation  with  only  varied 

symbols: — for  F=  — ^,  we  have  hss—-—.     But  the  meteor- 

point  need  not  lie  on  the  base,  as  the  distant  objects  enjoined  to  be 
photographed  in  Professor  Turner's  first  or  distance-gauging  proce- 
dure are  all  assumed  to  be  situated  in  the  same  prime-vertical  plane 
of  the  two  observing  stations,  or  in  the  same  normal  plane  of  the 
photographing  cameras,  with  the  measured  base-line  ;  but  may  be 
over  any  geographical  point  to  one  side  or  the  other  of  the  base, 
or  of  the  base's  prolongation,  and  yet  the  rule  will  not  be  altered, 
— from  the  same  set  of  similar  triangles  being  still  used  as  before 
in  the  geometrical  construction, — which  always  gives,  by  this  simple 
equation,  the  meteor's  height  in  miles  above  the  map's  horizon 
from  the  graphic  displacement  apart  of  the  two  plotted  points,  in 
whatever  part  of  the  map  that  plotted  length,  or  dwarfed  image, 
in  fact  of  the  base  itself,  imagined  conjured  up  towards  one 
direction  or  the  other  from  the  real  meteor-point  may  happen  to 
be  pictured.     The  opposite  of  the  graphic  dwarfing  ratio  d :  b,  or 

the  above-used  enlarging  fraction  ^,  furnishes  us,  in  fact,  also  with 

the  real  offsets  in  miles,  along  and  across  the  two  observers'  base- 
line, starting  from  one  of  their  positions,  to  the  geographical  spot 
over  which  the  meteor  was  vertical ;  from  the  perspective  copy  on 
the  map,  from  one  observed  end  of  the  mapped  displacement  or 
virtual  base-line's  effigy,  along  and  across  it  to  the  map's  centre,  of 
the  real  base  and  offsets,  and  meteor-height,  transported  ideally  to 
start  (all  measured  oppositely  to  their  true  directions)  from  the 
meteor-point  itself  and  end  at  the  map's  centre  of  projection, 
4  inches  above  the  middle  or  zenith-point  of  the  level  map-face. 
If  a,  fi  inches  are  those  map-measured  offsets  from  one  observing 


46  Proceediiiys  at  Meetiny  of  [No.  314. 

Btation's,  A's,  projected  meteor-place  to  the  map's  centre,  a  may  be 
called  positive  or  negative  as  it  is  towards  or  from  the  other 
observed  meteor-plaee,  or  (in  its  final  use)  towards  or  from  A'b. 
consorted  obserring  station,  and  ^  wdl  require  to  be  set  off  finally 
from  the  real  geographical  bnse-line  towards  that  azimoth-quarter 
or  horizon  side,  to«'ards  which  this  offset's  foot-point  ou  the  map 
bears  from  the  map's  centre,  expressed  in  the  ordinary  scale  oi 
real  azimuths  belonging  properly  to  the  map's  projection.  For 
the  real  vHilues  t,  h  of  these  offsets  in  miles  we  will  have 

'  =  a  X  -3,     and     ^-  =  /}  X  ^, 

just  as  for  the  vertical  offset,  or  real  height  in  miles,  the  valu* 
is  furnished  from  the  vertical  prime-radins  of  the  map,  or  from 
the    correspondingly   directed  graphic  depiction  of    the    height^ 

measuring  4  inches,  by  the  equation  /i=4  x  -,■ 

Supposing  that  «ith  a  base-line  o£  60  miles  the  two  observed 
points  of  commencement  of  a  shooting-star  are  found,  on  map- 
projection,  to  be  3  inehesapart,  parallel  to  the  base-line's  direction, 
then  the  enlarging  ratio  -,  was  ^,  or  20,  and  the  real  height  in 

miles  was  20x4=80  miles;  and  the  same  multiplier,  20,  would 
be  applied  to  the  measured  offsets  in  inches  along  and  across  the 
displacement-line  of  3  inches,  from  one  observed  extremity  of  it 
to  the  map's  centre,  or  to  the  projected  zenith,  to  find  the  real 
offset's  measures,  or  the  horizontal  co-ordinates  in  miles  of  the 
geographical  locality  of  the  commencement  referred  to  the  selected 
observing-station  and  to  the  real  base  direction,  in  order  to  lay 
them  down  correctly  and  thus  to  determine  on  a  local  map  the' 
geographical  position  of  the  point  directly  over  which  the  shooting- 
star  began  its  real  course  *. 

Having,  as  I  said,  had  nearly  forty  years'  eaperience  of  the 

Eleasure  of  thus  simply  reading  off  meteors'  heights,  and  more 
itterly  also  their  geographical  courses  and  real  path-lengths  from 
the  British  Association  Chart  projections,  I  can  most  heartily  join 
with  Professor  Turner  in  esteeming  very  highly  his  easy  rule'* 
good  merits;  and  I  can  very  thoroughly  endorse  his  recom- 
mendation of  at  least  one  of  the  two  ingenious  methods  of 
Burveying  by  photography  presented  in  his  paper  as  very  eminently 
deserving  the  Society's  consideration,  by  its  great  practical  con- 
venience and  simplicity  in  use,  as  well  as  by  its  very  certaia 
reliability  and  its  generally  very  effecti\e  accuracy. 

Mn;jor  Bills.  Prof.  Turner's  method  strikes  me  as  a  very 
interesting  one,  but  I  am  rather  sceptical  as  to  whether  it  will  be 

•  rSonie  of  tlie  detaile  of  tbis  evplanation  liave  been  supplied  hy  Prof, 
Hersohel  eubaequetit  to  the  Meet  lug.— Eds,] 


Jan.  1902.J       the  Royal  Astronomical  Society.  4^7 

used  in  actual  survey  work.  Many  difficulties  come  in,  one  of 
which  is  the  immense  number  of  plates  which  would  be  necessary ; 
and  there  is,  after  all,  the  fact  that  the  man  who  takes  the  photo- 
graphs has  only  begun,  and  he  has  to  make  the  measures  of  his 
photographs,  and  measures  can  be  just  as  well  made  on  the  ground. 
I  doubt  if  the  method  will  ever  be  practically  used  at  all.  I  think 
that  the  accuracy  that  Prof.  Turner  claims  is  rather  too  high^ 
because  you  generally  do  not  get  anything  like  a  defined  point  to 
deal  with.  One  pra(itical  difficulty  arises  from  the  change  of  view 
and  consequent  change  in  shape — such  as  a  hill-top,  which  you 
may  see  from  one  point  as  a  sharp  pyramid  and  from  another 
place  as  a  long  edge.  I  think  the  method  might  be  useful  where 
the  seasons  are  such  that  there  is  only  a  short  period  in  which 
work  can  be  done  in  the  field.  A  great  deal  of  good  work  was 
done  by  the  Surveyor-General  of  Canada  in  Alaska,  but  in  that 
case  it  was  important  to  get  through  the  field-work  in  a  few  weeks 
and  then  calculate  it  up  afterwards. 

Prof.  Turner.  If  the  method  is  to  be  used  for  purposes  of 
extreme  accuracy,  then  it  will  be  easy  to  set  up  sharply-defined 
points,  such  as  flagstaff s;  but  if  it  is  merely  to  give  an  idea  of  the 
country  to  travellers  who  do  not  want  to  be  delayed  along  the 
road,  then  the  accuracy  need  not  be  so  high.  Films  can  be  used 
instead  of  plates  if  there  is  a  reseau  in  front  of  them,  so  that  the 
accumulation  of  plates  need  not  be  great. 

Mr.  Dyson  then  read  a  paper  by  Mr.  W.  F.  Denning  on  the 
observed  motion  and  duration  of  the  radiant-point  of  the  Perseids. 

On  the  motion  of  the  Rev.  E.  Ledger^  seconded  by  Major  Kingsley 
Foster^  Messrs.  Gibbs,  Hollis,  and  Levander  were  appointed 
Auditors  of  the  Treasurer's  Accounts  for  the  past  year. 


The  following  papers  were  announced  and  partly  read  : — 

W.  F.  Denning.  "  The  Observed  Motion  and  Duration  of  the 
Eadiant-point  of  the  Perseids." 

J.  E.  Gore.     "  Observations  of  Nova  Persei." 

Bev.  S.  J.  Johnson.  "  Apparent  Paucity  of  the  Leonid 
Stream." 

8.  C.  Chandler.  "  Contribution  to  the  History  of  the  Keflex 
Zenith-Tube." 

A,  R.  Hinks.  *'  On  the  Accuracy  of  Measures  on  Photo- 
graphs :  Eemarks  on  Eecent  Papers  by  M.  Loewy  and  Mr.  H.  C. 
Plummer." 

E.  A.  Sampson.  "  Description  of  Adams's  MSS.  on  the  Per- 
turbations of  Uranus." 

W,  F,  Denning.     "  Note  on  a  Large  Fireball." 

H.  H.  Turner.  "  On  a  Simple  Method  of  Accurate  Surveying 
with  an  Ordinary  Camera." 

RadcUff'e  Observatory,  Oxford.     **The  Leonids,  1901." 
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F.  W.  ffenJcd.     "The  Leonids,  1901." 

Jf.  F.  Neu-all.     '•  On  the  Orbit  of  a  PerHei." 


The  followmg  gentlemau  was  elected  a  Fellow  of  the  Society  :- 
W.  J.  Qreemtreet,  M.A,,  Marling  School,  Stroud,  Oloucestet 


The  follovring  Candidates  were  proposed  for  election  as  Felloe 
of  the  Society  : — 

W.  A.  Kibbler,  M.B.,  3  Manor  fioad,  Stamford  Hill,  N.  (pro-J 
posed  by  the  Eev.  T.  E.  E.  PhilHps).  I 

C,  F.  Sandberg,  M.A.,  Magdalen  College  School,  and  6  Parks  J 
Hood,  Oxford  (proposed  by  H.  C.  Plummer).  I 

Albert  Walter,  Royal  Alfred  Observatory,  Mauritius  (proposed  J 
by  E.  W.  Maunder).  I 

E.  F.  White,  Navigation  Dept,,  Mei-chant  Venturers'  Technical  I 
College,  Bristol  (proposed  by  C.  T.  "Whitmell). 


THE  BRITISH  ASTRONOMICAL  ASSOCIATION. 

[  A  CoNTEBBAzio^fB  was  held  at  Siou  College,  in  the  evening,  on 
1  Wi?dneaday,  November  27th,  to  celebrate  the  hnndredth  meeting 
of  the  Association,     About  two  hundred  and  fifty  Members  and 
gueats,  many  of  ivhom  had  travelled  considerable  distances,  were  J 
present  on  the  occasion,  and  the  lai^  hall  of  the  College  wns  tased  ■ 
to  its  utmost  capacity,  ■ 

A  large  number  of  photographs  and  astronomical  and  met-eoro-  ' 
logical  uistrumentfl  were  on  view.  Among  the  eshibits  were  a 
number  of  photographs  taken  with  the  Greenwich  30-inch  reflector 
and  the  26-inch  refractor,  lent  by  the  Astronomer  Royal,  and 
negatives  of  the  total  eclipse  taken  at  Mauritius,  lent  by  the  Royal 
Astronomical  Society.  The  Association  itself  contributed  a  selec- 
tion of  drawings  and  photographs.  Mr.  Thorp  showed  some  of 
his  well-known  grating  replicas  and  other  instniment-s,  including  a 
novel  arrangement  for  enabling  the  whole  disc  of  the  Sun  to  be 
examined  at  once  by  monoehromatie  light.  A  special  exhibit  was 
«ent  over  from  Munich  by  C.  A.  Stemheil  Sohne,  consisting  of 
prisma,  flats,  object-glasses,  and  other  instruments ;  while  several 
London  firms  sent  specimens  of  their  optical  and  meteorological 
instruments.  Several  members  of  the  Quecfcett  Microscopical  Club 
brought  and  exhibited  their  microscopes. 

In  the  course  of  the  evening  two  exceedingly  interesting  addresses 
were  delivered,  in  each  case  illustrated  by  the  optical  lantern :  the 
one  by  Mrs.  Isaac  Roberts,  on  "  Photographs  of  Cele'stial  Objects 
taken   at   the    Paris   Observatory  and   at   Starfleld  Observatoi^, 


I 
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Crowborough,  Sussex " ;  the  other  by  Mrs.  E.  Walter  Maunder, 
on  "The  I&cent  Eclipse  Expedition  to  Mauritius." 
The  Blue  Hungarian  Band  played  a  selection  of  music  during 

the  evening. 


THE  EOYAL  METEOEOLOaiCAL  SOCIETY. 

The  monthly  Meeting  of  this  Society  was  held  on  Wednesday ,^ 
December  i8,  at  the  Institution  of  Civil  Engineers,  Westminster, 
Mr,  W,  B,  Dinesy  President,  in  the  Chair. 

The  Hon.  Bollo  Russell  read  a  paper  entitled  '*  Further  Observa- 
tions and  Conclusions  in  Eelation  to  Atmospheric  Transparency." 
For  a  number  of  years  past  he  made  daily  observations  on  the 
clearness  of  the  atmosphere  at  Hasleraere,  Surrey,  and  in  the  paper 
he  gave  the  results  of  the  same.  The  principal  conchisions  de- 
rived from  these  observations  are  : — Haze  and  fog  are  commonly 
caused  by  the  mixture  of  currents  at  different  temperatures., 
These  currents  may  be  local  or  general,  high  or  low.  Thick  haze 
OP  fog  not  dependent  on  differing  currents  is  rare,  but  differing 
currents  frequently  come  into  contact  without  producing  haze  or 
fog,  and  fairly  clear  weather  under  opposite  currents  is  not 
uncommon. 

A  fog  may  generally  be  taken  ipso  facto  as  evidence  of  the 
existence  in  the  neighbourhood  of  a  conflict  of  currents,  and 
prevalent  fog  or  haze  commonly  signifies  that  a  different  wind. 
exists  at  a  high  level  from  that  on  the  surface  or  at  a  slight 
elevation. 

The  production  of  fog  or  haze  by  mixing  currents  depends- 
chiefly  on  differences  in  their  temperature. 

Broadly-extended  westerly  winds,  with  westerly  upper  currents, 
are  the  clearest,  and  visibility  may  reach  the  highest  figures  during 
their  prevalence,  whether  they  are  dry  or  nearly  saturated. 

Easterly  and  north  winds  are  the  most  hazy,  owing  to  the 
ordinary  upper  current  from  the  west  being  seldom  displaced  by 
them,  and  to  the  mixture  of  these  masses  of  air  of  different  tem- 
peratures. When,  as  an  exception,  east  and  north  winds  are 
clear,  it  may  be  presumed,  without  direct  evidence,  that  the  upper 
current  coincides  with  them  in  direction.  In  winter,  therefore, 
unusual  clearness  in  these  winds  often  signifies  a  long  spell  of 
frost. 

The  other  papers  were : — *'  Eemarkable  Phosphorescent  Pheno- 
menon observed  in  the  Persian  Gulf,  April  4th  and  9th,  1 901, "by 
Mr.  W.  S.  Hoseasan ;  and  "  The  Mechanical  Principle  of  Atmo- 
spheric Circulation,"  by  Capt.  R.  A.  Edwin,  R.N. 


Jupiter's  Mass.  [No.  314. 


The  Dettnmimtion  of  Jupiter's  Mass  from  the  Cape 
Observations. 

fContiuued  from  vol.  xiiv.  p.  45:.] 

AwoTHES  point  must  be  mentioned  in  this  connection. 

Prof.  Sampson  objecta  to  my  rub  of  not  introducing  as 
unknowns  the  corrections  •  to  inequalities  of  which  the  maiimnm 
geocentric  effect  is  smaller  than  o"'o5.  Of  course  I  never  thought 
of  denying  "that  quantities  even  smaller  can  be  derived  with  mucb 
certainty  from  observations  well  made  and  well  combined."  The 
meaning  of  such  a  rule  is,  of  course,  this  :  that  inequalities  which 
present  themselves  to  the  heliometer  as  such  small  quantities 
cannot  be  eipected  to  be  determined  by  heliometer  obseiratioas 
«ith  greater  accuracy  than  they  are  already  known,  either  by 
theoretical  derivation  from  other  elements,  or  from  other  ob- 
servations, or  combinations  of  observations,  specially  made  with  a 
view  to  the  determination  of  these  inequalities.  This  is  the  case 
with  J6^,  which  has  been  determined  by  different  investigators 
from  the  secular  motion  of  the  nodes.  A  correction  to  31'  derived 
from  the  Cape  observations  would  thus  not  have  represented  a 
real  addition  to  our  knowledge. 

Of  course  quantities  wbieh  could  not  be  supposed  to  be  known 
with  greater  accuracy  than  they  could  be  determined  from  rhese 
observatdoQs,  such  as  the  equations  of  the  centre  and  the  latitudes, 
were  introduced  as  unknowns,  irrespective  of  their  maximum 
geocentric  effect. 

But  I  return  to  the  main  pomt.  In  order  to  derive  approxi- 
mately the  p.  e.  with  which  a  correction  to  H/  might  have  been 
determined,  we  may  suppose  for  a  moment  that  the  observations 
of  the  four  satellites  could  have  been  separated.  There  are  very 
nearly  100  observations  of  each  satellite.  In  the  mean  the 
coefficient  of  a  correction  to  the  mean  distance  would  be  i^/ii  the 
mean  distances  could  thus  be  determined  «-ith  a  weight  o? 

ro^x(Wil'=7^ 

neglecting  the  (very  considerable)  reduction  of  the  weights  by  the 
influence  of  the  other  unknowns.  The  p.  e.  of  one  observation 
is  +o"-o87,  the  p.  e.  of  the  mean  distances  would  thus  certainly 
exceed  i  x  o'-oS?,  or  o"'oi2.  If  this  p.  e,  is  compared  witfi 
the  quantities  {p)  (see  vol,  ssiv.  p.  452),  it  appears  that  an  error 
in  3V^  of  one-fifth  of  its  amount  could  not  have  been  detected. 
From  the  equation  given  by  Prof.  Sampson  {Oha.  1901  Oct. 

■  There  eerms  to  be  lome  confiirion  in  Prot  Sampaon's  paper  between  the 
corredion  to  a  qirantiir  nnil  the  qumtitr  ilsflf.  Tbe  iiini.  geoci  effert 
referred  to  ;»,  of  rourse,  Ui«  of  the  rioi*  of' (lie  inequalily  ;  liie  ciitrtttiaH  a 
unknonn. 
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p.  378),  we  find  with  sufficient  accuracy  for  the  p.  e.  of  a  correction 
to  J^^,  which  could  be  derived  from  one  mean  distance, 

If  we  suppose  the  probable  errors  of  the  four  mean  dis- 
tances to  be  the  same,  we  will  get  for  the  p.  e.  of  the  value  of  J6'^, 
resulting  from  the  combination  of  the  four  separate  deter- 
minations, 

*J62  ~ 3==ea. 


\A5 


Now  €a  certainly'exceeds  +o"*oi2  for  log  A  =  o*6  or  +0*00050 
expressed  in  h  as  unit,  ej^ai  expressed  in  the  same  unit,  therefore 
certainly  exceeds  +0*0072,  or  about  one-third  of  the  whole  quantity 
J^''*,  as  I  stated  before  {Ohs,  Sept.  p.  344).  I  think  it  must  now 
be  clear  that  I  was  quite  justifiea  in  saying  in  my  paper  that 
"the  quantity  J  cannot  be  determined  with  any  weight  from 
these  observations." 

c.  As  to  the  influence  of  the  uncertainty  of  Jb^  on  the  resulting 
value  of  M,  Prof.  Sampson  sums  up  his  objections  in  his  con- 
cluding sentence :  "  Why  is  it "  (viz.,  my  method)  *'  even  the  best 
when  it  introduces  the  quantity  J6^,  which  Mr.  de  Sitter  says  he 
cannot  determine,  and  whose  neglect  involves  quantities  greater 
than  the  correction  to  M  ?  "  If  the  word  "  whose  "  refers  to  "  the 
quantity  J5^,"  I  may  remark  that  I  did  not  neglect  J6^,  but  only  a 
possible  correction  to  its  adopted  value.  A  few  lines  earlier 
Prof.  Sampson  actually  speaks  about  "  the  correction  to  J6*."  If, 
by  some  peculiarity  of  the  English  language  with  which  I  am  not 
acquainted,  the  word  "  whose  "  refers  to  this  correction,  then  the 
sentence  quoted  is  not  true,  as  a  comparison  between  the  quantities 
{/3)  and  (y)  (see  p.  452)  will  show. 

That  the  influence  on  the  value  of  M  of  any  acceptable  cor- 
rection to  J5^  is  negligible  compared  with  the  probable  error 
of  M  is  evident  almost  at  first  sight,  as  the  mass  is  determined 
almost  exclusively  from  satellites  III.  and  IV.,  while  an  error  of 
J6^  can  only  have  a  sensible  influence  on  I.  and  II.  But,  to 
remove  all  doubts,  we  can  easily  derive  the  approximate  effect  on 
the  value  of  M  of  the  same  exaggerated  error  in  J  which  was 
supposed  above. 

If  corrections  to  M  are  derived  from  each  of  the  quantities  {(i) 
and  then  the  mean  is  taken,  giving  weights  on  the  assumption 
that  the  four  mean  distances  are  determined  with  the  same 

*  That  this  method  of  finding  the  p.  e.,  rough  as  it  is,  still  gives  a  fair 
approximation,  may  he  shown  by  computing  in  the  same  way  the  p.  e.  of  M. 
We  then  find  that  this  p.  e.  must  exceed  ±0*047,  while  it  actually  is  ±o'o6o 
<my  paper,  p.  66). 
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The  probabla  error  whicli  I  fouud  for  M 

The  effect  on  the  value  of  M  of  an 
five  times  the  difference  bet«een  the  two  most  reliable  deter- 
minations of  that  quantity  is  thus  only  one  half  of  the  probable 
error  o£  M,  or  about  equal  to  the  effect  on  M  of  the  remaining 
uncertainty  in  the  determination  of  the  standard  distance,  or  agaii  ' 
very  little  larger  than  the  effect  on  M  of  the  reduction  of  thi 
obsei'vations  to  the  centre  of  the  Earth.  "We  will  atmoBt  certainlj 
over-estiraate  the  uncertainty  of  Jfi'  if  we  assume  it  to  correapon< 
to  a  menit  error  equal  to  the  extreme  error  here  adopted.  Tl 
true  probable  error  of  M  would  then  become 

±^l^o6}y+(^o22y'=  ±0-070. 

It  thus  appears  that  the  uncertainty  of  J6^  adds  only  a  negJ 
h  Ijgible  quantity  to  the  probable  error  of  the  reciprocal  of  f 
I  mass. 

The  above  may  be  a  sufficient  reply  to  Prof.  Sampson's  chie^ 
L  point  of  objection.    I  have  shown  :- 

{a)  That  an   error  in  the  quantity  J6=  of   one-flflh  of   itsl 

amount  ia  extremely  improbable ; 
(6)  That  an  error  'of  even  greater  amount  could  not    bai'e 

been  detected  by  the  Cape  observations  ;  and 
(e)  That  an  error  of  that  amount  would  not  appreciably  affect 
the  correction  to  M. 

3.  It  seems  to  me,  however,  that  the  true  origin  of  the  difference 
between  Prof.  Sampson  and  myself  is  of  a  more  fundamental 
nature. 

Prof.  Sampson  again  says  that  I  should  have  "  taken  the  obvious 
course,  which  was  followed  by  [my]  predecessors,  of  treating  the 
mean  distances, ..  .as  hable  to  independent  correction."  In  my 
former  repiy  (Obs.  Sept.  p.  343)  I  have  already  pointed  out  that 
Bessel,  who  may  be  taken  to  represent  my  "  predecessors,"  aa  all 
the  later  investigators  have  used  his  formulas,  did  noi  treat  the 
mean  distances  as  liable  to  independent  correction.     He  derived 

•  To  ahow  in  how  far  this  method,  which,  of  course,  only  purports  to  giTe 
an  idea  of  ihe  order  of  luaguitude  of  tho  offeet,  not  to  derive  a  real  eorrection, 
i«  reliable,  I  maj  mention  Ibat  Ihe  quantities  {a)  (p.  449),  when  treatad  in  the 
mtae  vray,  would  give  a  ODrreetiou  JM=+o'09o,  which  agreei  fairly  well  with 
the  reault  of  the  ngoroiia  computatioQ  given  before. 

By  a.  somewhat  different  reasoning  1  found  for  the  eifect  of  the  supposed 
error  in  J6^  iM  =  ±='053'. 


I 
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poimnig  ooii  tiofc  iluMi^  <«in^^icliMi»  >iiy^ 

endentfy  did  not  agree  with  Ptttf,  8i»paan  tiiat  ^m  Knir  UtoMH 
distamoeB  are  the  11081  TaloaUe  nmah  to  be  |^4  f  nHM  bi^H^HMkHNT 
observatioiiB  ";  he  ne^er  thoii^t  of  altadung  «i|y  im|HW<4UW^^  H% 
the  measmed  vmlues  of  the  individual  meau  distaiKx^  t^t\>|4  at 
a  means  of  d^ermining  the  mass. 

But  we  are  at  present  \-erT  little  conoemed  with  \vliat>  iii>*  |ur^^ 
decessors  did.  In  the  case  of  the  Cane  observatioiu^  A!«  Imst  U^ii 
repeatedly  pointed  out  both  b^  ProK  Sampsi>n  and  mym>U\  Uio 
observations  of  the  four  sateUites  are  not  indeiHUuliuits  ^^\A  \\ 
would  be  an  artificial  complication  of  the  problem  to  t  it^t  i\\\m  n^ 
if  they  were.  I  may  remark  again  that  the  assumpUim  whioh 
underlies  the  elimination  of  the  mean  distauoos  is  not  that  **  Uu> 
correction  to  Jb^  is  negligible,"  but  that  iU  tiffict  oh  IAo  imm  W 
negligible.     That  this  is  the  case  I  have  shown  ul)ovo. 

I  am  still  convinced  that  the  course  which  I  followml  Im  Iho 
only  one  which  could  be  taken  under  the  clrouniMtiuunm.  Tht* 
ultimate  aim  of  my  investigation  was,  as  mentioned  in  my  ihtni 
duction,  to  provide  data  which  would,  in  combination  witli  thoNu 
derived  from  previous  and  more  recent  observations,  I'uniiMh  (hn 
basis  of  the  computation  of  new  tables  of  the  satollituN.  I  iUi  not 
think  I  can  express  the  considerations  by  which  I  have  been  |i(iil(hMl 
better  than  by  quoting  the  following  wordH  from  NuwtMiiiib 
('Astronomical  Constants,'  pp.  173-74): — 

The  practical  question  which  haH  been  before  the  writer  hi  workihtf  out  tJm 
preceding  restdts  is:  What  yaluet  of  tiieconstatiis  »houhl  he  ttmul  hi  iTii)  hihh«» 
of  the  oeieBtial  motions  of  which  the  reHult«  of  thin  <lifK;(J««ion  iim  Ut  fnrtii 
the  baas  ?    Should  we  aim  dimply  at  gettinf^  the  best  of^reetnimt  with  it\mir¥it 
tions  by  eonectaons  more  or  less  empirical  to  tlie  tljMir^  Y    It  mmtitit  Ut  htt* 
very  diar  that  this  question  should  he  answered  in   the  nisfrattire,    Ho  turti 
dttskms  could  be  drawn  from  future  oomparisotis  of  sueli  tMtm  wiUi  tflumffti^ 
tiaaa,  acept  after  reducing  the  tabular  results  to  nome  Ktm$\4U^A  Omtffy,    *t\m 
impoataon  of  aocfa  a  labour  upon  the  future  iuresticsUif  f«  tuA  Ut  \m  iJ^^miifiti  ot 
Mofroncr,  tfasfc  is  po  ccftaintj  that  the  tables  wfiieh  wrjukl  b<Mt  nffmmtiym^ 


would  abo  best  r^nmcut  future  mmm.     Our  itiMm  m 
mat  fuieudj  'dOMisttiil  theory^as  stMipl«  as  pumUttf  tW  tAtmmtU 
of  wkicfc  dbril  W  so  Atmok  as  bcsit  to  rtprtamt  tbe  *AmtrtMtif0m^ 

It  iaHtmn  tint,  vIka  then  n  a  ihwt^^Mad  nJati^M  i0^im^fn$$ 

IS  »  the  am  with  tJkfs  mtaui  ^lAAmm^m^  ih$^ 
ber  i^pond ;  and  ijmmui^wiuilf  tktf  h^M  fMhi^ 
of  tfe  mtam  ^iraiOT'ii  that  <an  U:  dental  Irum  thtf  ijti^.  fA^ 

nkh  an;  thf^fm^titaMj  tfrnmHi't^  wkh  ih^c 

^  W^    It  k  trmt^  whtsii  \0iu1r  ^nAm^  ^4  thtm^  k0Uff 
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taken  at  different  i^pnchs,  such  &»  is  |jra|josud  ui  luy  last  chapter^ 
theu  probably  simie  snuill  correctiouH  will  liiive  to  be  applied  to 
these  niBiio  dwlunt-os  on  noeount  of  tlio  correctious  to  tlie  Adoptect 
values  uf  .16'-'  mid,  jMrhupK,  of  thti  nieau  iiiotiuiis  ;  but,  aa  1  liav« 
shown,  these  uornwtioua  wiil  a,liiio4t  L-erlaiiily  be  stoallijr  than  the' 
p.  e.  with  wbiL'li  the  ueau  diatauces  uould  have  btiun  directljr 
dett!rniined,  aud  iji  the  metrntune,  it'  the  iikdividual  muan  diHtaneea 
txti  required,  the  Iheottiticully  coiisLHt^ut  values  will  be  decidedly 
nearer  (o  the  truth  than  »uuh  vuluex  u»  could  have  bueu  derived 
ignoring  the  theoretical  relation  between  tbetu. 

QriiningHD,  1901,  Oot.  Jo.  W.  UB  SlTTEB.     , 


Changes  in  the  Stellar  Heaven*. 

I  I  BAYS  made  a  fiErth(tr  comparison  of  Al-8uli's  star-iuognitudea 
I  Willi  riiodeni  estiuiates  and  nii!3Hures,  and  the  following  iiot^fl  may 
I  jiruve  of  iuterest  to  observerti  uf  variable  aUirs.  I  have  taken  stars 
I  wLiuh  lie  comijoratively  near  eauh  other  in  the  sky,  an  that  ihere 
[■  can  be  uo  douBt  as  to  their  relative  brightness.     I  have  followed 

the  order  of  the  constellations  as  given  by  Al-8ufi. 
I       Urmt  Minor. — Both  Ptolemy  jiud  Al-8ufi  rated  n  Urwc  Minoris 
I  (the  Pole  Star)  as  3rd  magnitude,  and  fi  and  magnitude,  but  all 
I  modern  estimates  and  measures  make  the  two  stars  almost  exactly 
■■  equal  ill  brightness, 

Draco. — Ptolemy,  Hufi,  Ai^lander,  and  ileia  all  s^rtiv  in  making 
ip  distinctly  brighter  than  r,  but  the  Harvai'd  and  Oxfoi'd  photo- 
metric measures  moke  them  about  equal. 

Boijles. — Ptolemy  and  Al-ISuli  agree  in  rating  r  and  u  Bootis  a 
equal,  but  modem  estimates  and  tneasures  i^i'ee  in  making  v  dis-i 
tiuctiy  the  brighter  of  the  two. 

Coroiui  Borealix. — Ptolemy  and  Al-Sufi  rated  e  and  1  of  this 
constellation  as  equal  (4  mag.),  but  modern  meosuros  make  e  about 
one  magnitude  brighter  thou  1. 

Cifgntu. — Al-8ufl  rated  Flamsteed  39  Cygui  as  4-5  magnitude, 
and  52  5  luag.,  but  modern  estimates  and  measures  make  52  a 
little  brighter  thau  39.  It  seems  probatile  that  .-mmc  chuuge  had 
taken  phice  in  the  relative  brightness  of  these  stars. 

O^iArucAus. — Ptolemy  and  Al-8uK  agree  in  rating  Flamsteed  66 
and  73  as  4th  magnitude,  but  at  present  73  is  about  one  niagnitutle 
brighter  than  66. 

jftywnit. — Ptolemy  and  Al-MiiH  rated  y  Pegasi  and  t  (now  called 
■I  Andromeda))  as  2-3  ma^rnitude,  but  at  present  a  Andromeda?  is 
nearly  one  mF^nitude  brighter  thau  y  Pegasi.  The  latter  sfur  has 
been  susjiected  of  variation. 

Aiulroiiieda. — Both  Ptolemy  and  Al-8uli  agree  in  rating  Ihu 
siars  a  and  H  of  this  constellation  as  e([utd,  but  ileii^  makes  «  one 
magnitude  brighter  than  ft.  Argelander  rated  e  a  Utile  brighler 
rhau  tf.  hut  the  |)hot4>nK'tric  measures  at    Harvard  and  Pot«dani 
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mjJie  0  slightly  the  brighter  of  the  two.  On  October  23,  1899, 1 
estimated  the  relatire  brightness  as  B  2tr  5p,  and  about  the  t>aaie 
on  ^ptember  23,  i90i>  which  agrees  well  witb  the  Harvard 
measures,  and  fiurly  well  with  Al*-Safi.  8ir  William  Herschel 
found  a  jost  perceptibly  brighter  than  0.  Possibly  one  of  these 
stars  (0,  a,  p)  may  be  variable  to  some  extent.  They  should  be 
watched  by  variable^star  obserrers,  as  close  to  p  is  the  known 
variable  star  E  Andromedse,  and  variable  stars  often  occur  in 
groups.' 

Triam/tdwn. — In  this  CGoistellation  the  star  ly  (Fl.  7),  which  lies 
closely  south  of  ^  aud  y,  was  rated  6th  magnitude  by  Al-8ufi^  5  by 
Argelander,  aud  6-5  by  Hws,  i  Trianguli  being  rated  5-6  by 
Al-ISufi,  6-5  by  Argelander,  and  5-6  by  Heis.  The  phot^jiuetric 
measures  at  Harvard,  Oxford,  and  Potsdam  agree  in  making  ^  the 
brighter  of  the  two,  thus  eonlirming  the  estimates  of  Al-Suii  and 
Heis,  but  opposed  to  that  of  Ai^lander.  On  October  27,  1899, 
I  found  y  4^  5^,  which  agrees  fairly  well  with  the  Potsdam 
measures,  viz,,  y  4*32,  ^  5*10,  and  n  570. 

Taurus. — Ptolemy  and  Al*^ufi  agree  in  rating  *  Tauri  (north  of 
H  Tauri)  4th  magnitude,  and  two  magnitudes  brighter  than  e  (Fl.  30) 
Tauri  (6th  mag.),  but  modern  estimates  aud  measures  make  them 
nearly  equal  (about  5th  magnitude).  One  or  other  of  these  two 
stars  has  probably  changed  in  brightness  since  Al-Snli's  time. 
Perhaps  one  has  faded  and  the  other  brightened.  Al-8ufi  rated 
9  Tauri  (Alcyone),  the  brightest  of  the  Pleiades,  as  4th  magnitude, 
but  it  is  now  of  the  3rd  magnitude. 

Leo, — w  and  p  Leonis  were  rated  by  Ptolemy  aud  Al-8uti  as 
^ual  (4th  magnitude),  but  pis  now  considerably  brighter  than  n. 

Scorpio. — Both  Ptolemy  and  Al-Sufi  ratted  a  (Antares)  of  the 
2ud  magnitude,  but  it  is  now  nearer  ist  magnitude  than  2ud,  and 
it  may  possibly  have  brightened  since  xlUSufi's  time. 

Pisces. — Al-Sufi  rated  y  Piscium  4-5  and  i  4  magnitude,  but  y 
^^  at  present  about  half  a  magnitude  brighter  than  i,  y  \\m 
probably  increased  in  brightness  since  Al-Suti's  time.  Both 
Ptolemy  and  Al-Sufi  rated  e  and  (  as  4th  magnitude,  but  at 
present  i  is  about  5th  magnitude. 

Orion. — Ptolemy  and  Al-*8ufi  agree  in  making  ^,  e,  and  ( — the 
stars  forming  "  Orion's  belt  "—-all  of  the  2nd  mag.,  but  at  present 
^  is  distinctly  fainter  than  the  other  two.  d  has  been  suspected 
of  variability,  but  variation  has  not  beefn  satisfactorily  ])roved,  at 
least  in  recent  years. 

Upus. — Both  Ptolemy  and  Al-Bofi  agree  in  rating  the  stars 
(f  K,  X,  and  V  as  5th  magnitude,  but  at  present  v  is  umch  the 
bintest  of  the  four  stars  which  form  a  snuill  trapezium  about  4 
degrees  south  of  Bigel  (fi  Orionis). 

Centaurus. — The  star  Flamsteed  i  (t)  was  rated  4th  mag.  by 
Al-Sufi,  and  El.  2  (g)  5th  mag.,  but  they  are  now  almost  exactly 
equal.  In  this  case  it  seems  certain  that  a  change  has  taken 
place  in  the  relative  brightness  of  these  stars.  J.  E.  Gobs. 
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Anomatoui  Occultations. 
The  roUowinj;  noltis,  extracted  from  the  records  of  somt 
DCCuUatioiiH  observed  at  Hairuw,  may  be  of  interest  in  contiectitHI 
with  thiR  sulijei;t,  wliieli  baa  recently  been  brought  to  notice  iu  tti^ 
pages  of  the  (JbsertiaUfri/.  The  inatruineut  with  which  the  nbs«'i'vifc 
tions  were  made  is  a  4^-inch  refractor  by  Cooke,  gHuerally  used 
with  B  single  nc-hromntiu  uyepitice  of  about  85,  the  Rd^  beio) 
limited  to  10',  half  of  which,  or  less,  could  be  cut  off  at  pleasoti 
by  a  movable  Bhutter.  Occasionally  a  Kellner  eyepiece  of  75  wmI 
used.  In  those  coses  where  the  invisibility  or  otherwiBe  of  tli^ 
Moou'b  durk  limb  has  not  been  n«orded  I  have  added  her  ag?. 
None  of  theue  notes  would  hare  beeu  made  bad  Ihei'e  been  atif 
cloud  about  to  interfere  with  the  observation.  It  is,  of  course^ 
probable  that  some  of  the  causen  recorded  as  "  iiol  instantaneous  " 
are  merely  subjective — due  to  want  of  sensitiveness  of  the  retiiuK 
The  xeni  lb 'distance  of  the  Moon  is  given  instead  of  tlie  hour. 

B.D.  — i6°.56i7,  7'o. — Diaapiwared  at  dark  limb,  which  i 
visible.     15'  before  extinction  the  star  was  suddeidy  I'educed 
about  9J  mag.;  remained  so  for  10  or  12  aecjinds,  I  lien  seemed  M 
brighten  a  little.     1885  Dec.  10,  X.  yf. 

B.U,  H-o^yo,  8-3. — Disaiipettred  at  durk  limb,      d  age  9  dayff* 
Not  instantaneous.     1885  IJee,  15,  Z.  59°.  '" 

S5  Ceti,  6"3 J— Disappeared  at   diirk   liiub.       g    34,1?    9J  daj^ 
^Extinction  gradual  durin)^  -^  or  ^  second.     No  sudden  reduction 
light.     (886  Jau.  14,  Z.  41", 

B.D.  — 18".5624,  8'o. — Disapjieured  at  dark  limb,  which  w 
visible.  Gxtiuctiou  gradual,  possibly  during  a  whole  secot 
1886  Nov.  3,  Z.  75°. 

B.D.  + 1 1''.448,  8'8. — Disappeared  at  dark  limb,  which  » 
visible.     Hardly  iuBlantnneous.     1887  Feb.  <,  '£.  43°. 

a  Tauri,  I'o. — (1)  Disappeared  at  dark  Jiiub,  which  was  not 
visible.  Instantaneous  ;  some  ha/e.  1S86  Jan.  16,  Z.  37° 
i  centre  12'  8.  of  star  in  latitude.  (3)  Dinapjieared  at  dark  liin| 
which  was  visible.  Very  near  N.  limb,  with  which  it  appeansd  ii 
contact  for  a  long  time  without  being  projected  on  it  more  thii 
half  of  tt«  spurious, diameter.  Just  one  second  before  final  extinQ 
tion  it  suddenly  bMsune  much  fainter,  and  did  not  brighten  agaii 
lfeapi)eared  at  bright  limb,  instantaneinis.  Star  was  occulted  fi 
only  13  uunutcB.     1887  Mar.  a,  Z.  74°. 

r  Leonis,  5'i,^Ueappeared  during  total  echpse  of  Moon.     Nd 
iustuntaneous.     2  j^-ineh  refractor :  7  other  occultations  during  thn 
eclipse.     1895  Mar.  10,  Z.  65",  "I 

B.D.  —  2°.34io,  8'o, — Keappeared  at  dark  limb,  which  was  not 
visible.     Not  infrtaiitaueoun.     Kellner  E.P.     1897  Jan.  22,  Z.  69°. 

B.D.  H-d^ajaS,  7'7. — Disappeared  at  dark  limb,  which  was  not 
visible.  Instantaneous.  The  star  is  double  [i'''24,  137^0,  Leip. 
A. G. C,  both  80J.  It  niipearod  to  be  single,  and  nlthougii  one 
star  must  have  been  occulted  some  seconds  befwe  the  other, 
degradation  of  the  light  was  noticed.     1897  April  13,  Z.  46°. 
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B.D.  +13^2100,  8*0. — Disappeared  at  darfc  limb,  which  was 
faintly  visible.  Not  instantaneous.  An  8-mag.  star  was  occulted 
half  an  hour  before,  which  appeared  to  be  instantaneous.  1897 
May  9,  Z.  53°. 

B.D.  —  1 6^.5833,  7*8. — Beappeared  at  dark  limb,  which  was 
visible.  The  star  hung  on  the  limb  for  a  few  seconds.  1897 
May  21,  Z.  78°. 

B.D.  — 13^.366^^  7*5. — Disappeared  at  dark  limb,  which  was 
visible.  A  few  seconds  before  extinction  the  star  suddenly 
became  much  fainter  and  remained  so,  but  seemed  to  brighten  a 
little  just  before  it  disappeared.     1897  July  7,  Z.  80°. 

Brad.  414,  7*0. — Eeappeared  at  dark  limb,  which  was  visible. 
Not  instantaneous.     1897  July  22,  Z.  50°. 

16  Tauri,  5*7. — Reappeared  at  dark  limb,  which  was  visible. 
Hardly  instantaneous.  1897  July  23,  Z.  82®.  18  other  occulta- 
tions  observed  the  same  night,  but  this  is  the  only  one  that  pro- 
duced this  impression. 

B.D.  —19°. 5756,  8*5.  Disappeared  at  dark  limb,  which  was 
brilliant.  Star  in  contact  with  the  limb  for  two  seconds.  1898 
Nov.  18,  Z.  73^ 

95  Tauri,  6*9.  Disappeared  at  dark  limb,  which  was  not  visible. 
Not  instantaneous.     1898  Dec.  25,  Z.  35®. 

27  Arietis,  67. — Beappeared  at  dark  limb,  one  day  after  Pull. 
Hardly  instantaneous.     1899  Oct.  19,  Z.  51°. 

B.D.  —  7°.5727,  7*6. — Disappeared  at  dark  limb,  which  was 
visible.     Hardly  instantaneous.     1899  Dec.  8,  Z.  60°. 

B.D.  —  io°.357o,  6'o. — Disappeared  at  dark  limb,  which  was 
visible.  Not  instantaneous.  Fine  definition.  Star  required 
about  o'2  second  to  disappear.     1900  June  7,  Z.  69°. 

105  Tauri,  5"8. — Beappeared  at  dark  limb,  which  was  visible. 
The  star  hung  on  the  Umb  for  several  seconds.     1900  Aug.  18, 

z.  51°. 

Saturn's  Bing. — Disappeared  at  dark  limb,  which  was  not 
visible,  except  on  the  planet  and  ring.  Steinheil  single  achro- 
matic E.P.  155.  Some  boiling,  \(ith  steady  intervals.  The  last 
little  patch  of  light,  longer  than  broad,  parallel  to  the  Moon's 
limb,  seemed  to  linger  strangely.  The  distance  of  centres  was 
diminishing  o""28  per  second,  and  the  Moon  seemed  to  travel  very 
rapidly  across  the  planet  and  ring.     1900  Sept,  3»  Z.  74**. 

»  Arietis,  5 •6. — Beappeared  at  dark  limb,  which  was  invisible. 
Not  instantaneous.     1900  Sept.  12,  Z.  40°. 

Harrow,  1901,  Nov.  9.  G.  L.  TuPMAlsr. 


Appulses  of  Jupiter,  Saturn  J  and  Venus. 

Thi  late  conjunction  of  Jupiter  and  Saturn  seems  t»o  have  been 
one  of  the-  most  int-eresting  for  the  last  200  years  (see  Observatory, 
last  April).  The  two  planets  are,  of  course,  in  conjunction  about 
every  twenty  years*     But  it  must  be  rare  for  Venus  to  come  u)j  to 


JH/titt^,  Satiirt),  ami  Veiias.  [N<).:il4. 

tlioin  about  the  sanio  time,  aiid  afl'ord  so  striking  n  naked-e_ve 
abaervfttion  as  was  to  be  seen  on  the  cleur  frosty  evenings  of  the 
1 5tli  and  i  Ctli  of  Novmuber,  Inatanctw  of  this  might  be  interesting, 
if  follectpd.  Olio  occurred  on  February  1 1,  15241  another  twenty 
years  aften^arda,  on  November  11,  1544,  In  the  "  Introductory 
Uemarks  "  in  Williams's  '  Chinege  Observations  of  Comets,'  p.  xxv, 
we  have  the  following; — "  In  the  17th  year,  6th  moon,  day  Piug 
Seiihj  Jupiter.  Saturn,  and  Venus  were  together  in  the  stellar 
disiaion  Tsaii ;  that  is,  1384  July  S.  The  stellar  division  Tsau  is 
determined  by  the  bright  atara  in  Orion.  The  conjunction  was 
most  likely  in  Taurus  or  Gemini."  Our  forefathers  in  England 
must  also  have  noticed  this,  for  mention  b  made  of  it  in  Stowe's 
ChroniclcB, though  Venus  is  not  noticed.  Stowe remarks:— "The 
<<amo  time  the  conjunction  of  two  of  the  greatest  planetx  chauncx<d, 
III  wit  of  Jupiter  and  Saturne,  in  the  moneth  ot  May,  after  the 
rthich  a  great  mutation  of  kiugdomes  followed."  It  will  be 
noticed  that  the  months  do  not  agree  in  the  accounts,  but  the 
cimjuuction  referred  to  must  be  the  same.  I  have  not  yet  found 
mort'  recorded  insbmcos  of  the  apjinlse  of  the  three  planets 
U,  hi  9  >  though  they  probably  exist.  The  coujuiiction  of 
September  1 1S6  does  not  aeem  to  have  been  an  actual  observation, 
but  merely  a  calculation  made  by  the  astrologers. 

As  tn  the  conjunctions  of  Jupiter  and  Saturn,  probably  one  ot 
ihe  closest  is  mentioned  by  Simonelll,  ■  Scientia>  Eclipsium," 
vol.  iv,; — "An  1563  die  14  Augusti  hor.  14.  30'  Aiimuge 
in  gr.  2S  Oanen  Junctiuut*  I'idit  Satnrnum  Austroliorem,  quasi 
coopenri  A  Jove,  ut  ipse  narrat  in  Fra>fatione  ad  suas  Tabula!^" 
This,  ho\vevt--r.  is  cleariy  not  a  superposition  of  one  planet  upon 
the  other. 

The  Bev.  C.  Pritchord's  reply  to  Dr.  Ideler'w  oonjectore  about 
<J  of  K  and  }j  iit  the  year  7  B.C.,  referred  to  in  Report  of  Council 
K.  Ast.  Soc.,  February  1857,  need  not  bi'  passed  over. 

In  the  volume  oontaining  the  works  of  W.  Merle,  ot  Merton 
College,  Oxford,  whose  MS.  Journal  of  the  Weather  1337-1344 
was  published  a  few  yeara  a£^,  the  following  treatise  is  mentioned,  ' 
>  Fiunosticncio  i-onjuno'lonis  inagne  Saturni  et  Jovis  anno  Christj 
1365  nunm  51.  W.  Bad  I'nlculauit  et  J,  Asshenden  pronosticauit.' 
ItMl'sHetxf,  afteruw^s  Bishop  of  Chichester  1369-1386.  The 
treatis>>  is  ]irohabl\  ui  astrological  one. 

While  on  tlie  subject  of  planetary  appulei«  there  is  a  somewhat 
wide  one.  happening  under  ralber  |ieculiar  oinauustances,  which 
ntay  be  tmv  bnuighl  foruard.  A  long  iK-iicnptiun  uf  ibe  total  1 
aniar  ecli|is(>  of  November  10,  1S35,  in  Fnuicis  Moore's  Almanack 
fiv  lliat  yrar,  ends  as  Follom : — "  Where  the  8ini  is  eputrally 
ei'lipaHl  on  tlio  mmdian,  ihf  total  dau'kni<E«i'  will  continue  4"  33'. 
It  is  rattier  n  rttuiariiable  coincident  that  Saturn  will  be  in  con- 
jutK-tiint  with  tho  Meuii  on  tlM*  iSih.  .Mi'«rury  un  tlie  19th,  Man 
ahuul  utidiiight  of  the  totli,  ami  Vi'uw  on  iIm'  Nioniing  of  the 
31^.  Heiiii'  whMf  IW  e<4tpM>  i>  vv<ntnl  lh«i«>  four  planets, 
though  «i  or*t  the  8u»,  will  bft.  most  prMbahly,  risihte."     Tti4  ' 
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central  traek,  according  to  Moore,  was  from  near  Cape  Lopez, 
traTersing  Loango  and  Congo,  across  the  Mozambique  Channel 
and  the  island  of  Madagascar.  It  is  to  be  regretted  that  the  age 
of  amateur  or  of  physical  observation  had  not  quite  arrived  then. 
The  only  chance  that  it  was  witnessed  would  be  if  some  old 
Indiaman  happened  to  be  passing  through  the  shadow  on  its 
outward  or  homeward  voyage.  Another  noteworthy  point  is  that 
in  the  same  month  there  was  a  transit  of  Mercury,  one  of  the 
longest  in  duration  of  the  last  century.  But  not  a  single 
observation  of  it  seems  to  exist.  S.  J.  Johnson. 

Helplash  Yicartge,  Bridport, 
1 90 1,  Nov.  19. 


CORRESPONDENCE. 

To  the  Editors  of  •  21ie  Observatory: 
Periodical  Comets  due  in  1902. 

GSNTLBMEN,— 

Two  periodical  comets  are  due  to  return  in  1902,  both  of 
which  are  connected  with  the  name  of  Prof.  Swift,  though  not  as 
the  first  discoverer. 

One  of  them  was  discovered  by  Tempel  at  Marseilles  on  the 

27th  of  November,  1869,  but  its  periodicity  was  not  recognized 

until  after  its  re-diseovery  by  Prof.  Swift  on  the  nth  of  August, 

1880 ;  and,  as  the  period  is  about  5I  years  in  length,  an  unnoticed 

return  must  have  token  place  in  the  spring  of  1875,  when  its 

position  would  not  have  been  favourable  for  observation.    This 

was  also  the  case  in  1886,  when  the  comet  was  not  seen ;  but  it 

was  well  observed,  though  an  extremely  faint  object,  in  the  autumn 

of  1891,  when  it  was  first  perceived  by  Prof.  Barnard  at  the  Lick 

Observatory  on  the  27th  of  September,  and  passed  its  perihelion 

on  the  9th  of  November.     It   1897  it  was  again  unfavourably 

placed,  but  we  may  hope  it  will  be  observed  at  the  next  return 

towards  the  end  of  1902. 

A  very  interesting  comet  will  also  be  due  about  the  same  time, 
but  the  ho|)e  of  its  becoming  visible  is  by  no  means  strong.  It  was 
discovered  by  Prof.  Swift  on  the  20th  of  August,  1895,  and 
calculated  to  have  a  period  of  somewhat  more  than  7  years.  What 
renders  it  of  especial  interest  is  the  probability  that  it  is  identical 
with  a  comet  discovered  by  Messier  at  Paris  on  June  14th,  1770, 
and  calculated  by  Lexell  to  be  moving  in  an  elliptic  orbit,  with 
a  period  of  5^  years,  so  that  a  return  was  expected  in  the 
.winter  of  1775.  This  prediction  did  not  come  off,  and  the  subject 
of  it  was  in  consequence  called  Lexell's  lost  comet.  The  cause  of 
that  and  subsequent  failures  to  appear  was  that  the  comet  made 
several  dose  approaches  to  Jupiter,  which  greatly  changed  its 
orbit,  particularly  in  1779.  ^^f  ^^  ^^'  Schulhof  thought,  the 
comet  detected  by  Prof,  Swift  in  1895  is  really  identipal  with  thQ 
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lotif;-loBt  botty,  anil  itn  period  in  naw  7  years,  a  return  will  bo  due*. 
under  iinravourahli!  circuinRtaiicos,  idiout  the  lind  of   iijoz,  and' 
anotlwr,  wliich  we  hopi^  will  be  uioi-b  favourable,  early  in  lyio.     , 
i'ours  fail  b fully, 

BWklionl.li,  190T.  lire.  i.  W.  T.  LYNN. 


Anomalous  Occullatmis. 

(iKNTLBMBN, — 

I  liavo  just  read  Profwisor  Bavin's  letter  in  your  November 
number,  witli  raference  to  occultiitions  of  stars  by  jhe  Moon. 

The  (]UDRtion  in,  wliat  will  happen  at  the  time  of  occultation  if  a 
star  is  really  double  ?  If,  when  the  first  eomponent  is  occulted 
and  tho  second  is  still  say  g*  distant  from  the  limb,  very  obviously 
a  Horond  npcnltation  will  take  place  about  10  sees,  later.  But  if 
the  distnnre  is  only  one-tenth  of  5",  the  two  oceultations  will  now 
be  only  about  i  second  apart,  and  so  on. 

This  is  no  theory  or  hypothesis — it  ia  a  vera  enusn.  And  it 
servestii  explain  in  a  natural  manner  the  anomalous  occnitations 
obHer\'ed  by  Tebbutt  and  many  others.  Many  of  the  stars  actually 
ail  observed  hn^'e  afterwarda  been  found  to  be  double  stars. 

The  atmosphere  has  very  little  effect  on  occultations  as  far  as 
tho  moment  of  disappearance  is  concerued.  I  have  observed  in  all 
atAtes  of  deflnitiou.  Anomalous  occultations  oecut  under  the  beat 
circumstances  of  definition,  and  per  fiontrn  instantaneous  disappear- 
ances under  the  very  worst,  as  when  the  Moon  is  near  the  bonbon 
and  tho  stnr-dise  swollen  to  some  8'  or  10*  diameter. 

We  possess  a  valuable  moans  of  detecting  those  very  close  duuMe 
stars  which  are  in  the  Moon's  path  through  their  occultations. 
This  method  is  strongly  recommended  for  trial  to  obaervertt  who 
jKisHCSB  a  telescope  but  no  clock.  After  a  little  experience  nf 
occultations  at  the  dark  limb,  the  obaorver  will  Rnd  that  most 
disapjwarnnces  are  instantaneous  or  nearly  ao,  but  that  some  are 
decidedly  not  instantaneous;  in  others,  again,  the  star  ifallyBlidea 
away,  sometimes  in  two  distinct  stages.  The  latter  cases  should 
be  carefully  recorded.  The  approximate  time  and  the  magnitude 
of  the  star  will  generally  serve  for  identificatinn,  but  in  a  crowded 
tield  the  positions  of  neighbnuring  stars  by  ali^ment  should  be 
noted.  Yours  &c., 

Ch)» or  Qond  Ho|>c,  K,  T.  A.  Ittseb. 


TAe  Et/uutorial  Miirkiuys  oit  Jupiter, 
GiafTi.KiinT, — 

In  the  present  year  the  low  position  of  Jupiter  (23°  8. 
Dec.)  has  naturally  act»*d  verj-  pr«jni)i<-ia]ly  upon  the  detinition  of 
the  niarkinps.  Ihiring  the  five  months  fmiu  ilie  eml  of  Mav  to 
the  end  of  (Jetober  I  obtained  observations  of  th.'  planet  on 
76  nights,  but  there  wer^  only  Ihree  or  (our  txn-asions  when  the 
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iimige  was  really  good  and  sufficiently  sharp  and  steady  to  enable 

the  more  delicate  features  to  be  well  observed.     With  a  lo-inch 

reflector,  power  312, 1  took  520  transit- times  of  various  spots, 

chiefly  of  the  dark  and  white  patches  alternating  on  the  northern 

edge  of   the  great  southern  equatorial  belt.     During  the  three 

preceding  years,   1898,   1899,  and  1900,  this  equatorial  current 

exhibited  a  mean  rate  of  9**  50°"  24%  or  6  seconds  less  than  the 

period  of  9**   50"*  30'  on  which  System  I.   of  Mr.  Crommelin's 

ephemerides  is  based.     But  the  observations  of  the  present  year 

have  shown  that  a  considerable  retardation  has  taken  place,  for  the 

spots  have  been  running  nearly  level  with  the  ephemeris  times. 

As  examples,  I  givo  the  individual  observations  of  a  white  spot 

situated  near  the  zero  meridian,  and  of  a  dark  spot  immediately 

foUo/iing  it : — 

White  Spot.  Dark  Spot. 

Transit-  Longi-  Transit-  Longi- 

time.  tude.  time.  tude. 

1901.                        h     m             o  h      m  .  o 

May  28 14   6     1*2  14  25  iz'8 

June  27 12  15  354*5  12  50  i5'8 

July  4 ...  12   5  146 

18  10  21     3*3  10  34    11*2 

20 ...  II   49     I2'8 

Aug.  I  8  58     4'o         9  15    14*4 

8  8   5    357-1  8  23     8-1 

10 9   24        I'Z  9   42     I2'2 

15  7  38  6*o  7  56  i7'o 

20 ...  6  8  2o*5 

22 6  50  1-8  7  18  188 

24 8   3  2'o  8  23  14T 

Sept.  9 7  56  2*8  8  17  15*6 

14 ...  6  28  i8*o 

18  8  37  7*8 

21  5  31  7*6  5  52  20'4 

28 ,  ...  5  7  >7'2 

Oct   7 5  18  3-4  5  37  150 

30 4  30  I'l  4  5'  "3'9 

• 

Thus  during  the  five  months  there  occurred  no  material 
changes  in  the  longitude  of  the  pair  of  markings  other  than  those 
introduced  by  errors  of  observation  and  by  minor  irregularities 
in  the  motions  of  the  objects.  During  the  period  alluded  to 
there  was  another  prominent  white  spot  in  long.  27^*4  (14  obs.) 
and  a  dark  spot  in  40^*2  (16  obs.).  The  whole  of  the  observations 
include  28  equatorial  spots,  but  the  materials  are  not  yet  reduced. 
Some  of  the  objects  have  exhibited  a  rotation-period  slightly 
exceeding  9^  50*"  30*,  while  that  of  others  has  been  less. 
I'll  had  been  hoping  to  continue  these  observations  through 
Novemb^y  but  telescopic  work  has  rarely  been  possible,  owing 
either  to  frequently  dense  fogs  accompanied  with  severe  hoar- 
frosts, or  to  gales  of  wind  with  rainy,  overcast  skies.  With  the 
naked  eye,  however,  I  have  had  two  interesting  views,  viz.,  one 
pf  Mercury,  shining  conspicuously  in  the  morning  twilight  of 
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November    i6,   and    another    of  Venus,    Jupiter,    and    Saturn 

near   together   in   tbi>  S.W.  sky  on   the  very  clear  evening  of 
November  17.  Yours  faithfully, 

Bisboprton,  Brirt..!,  W.  F.  Denning. 

x<joi.  Nor.  10. 


77(6  Council  of  the  Royul  Astronomical  Society. 
Gentlbmen, — 

May  T  suggest  that  it  \roulil  inat«rially  aaftist  the  Fellons 
of  tlie  Eoyal  Astronomical  Society  in  voting  for  the  Officers  and 
Oonneil  if  a  list  of  nttenilances  of  the  Candidates  were  publialiwl, 
inwtmneh  as  they  would  hence  {jatlier  who  thoBe  memberB  are  who 
sufficiently  repird  their  interests  tfl  be  present  at  the  Council 
Meetings.  I  am,  faithfully  yoiira, 

Forest  L.Klgp,  MnresDelii,  UckDflld.  WlLKAM  NoBLE. 

[goi,  Boc.  16. 

Life  on  Mara. 

QBrmEMBN, — 

May  I  reply  through  your  pages  to  the  following  criticism 
of  my  elementary  Text-book  of  Astronomy  contjiined  in  your 
November  issue  ? 

Referring  to  my  lines,  "  it  is  on  abuse  of  langiuige  to  say  that 
life  in  Mars  may  be  utterly  unlike  life  on  the  Earth  :  if  it  is  abso- 
lutely unlike  it  is  not  life,  whatever  else  it  may  be,"  it  is  objected 
that  thia  is  mere  play  upon  words  and  "  simply  depends  on  Mr. 
Comstock's  definition  of  '  life,'  which  is  by  no  means  a  necessary  and 
sufficient  one."  The  point  here  at  issue  is  one  of  logic  rather  than 
of  astronomy ;  but  in  the  interest  of  sound  thinking  it  aeems  desir- 
able to  clear  the  matter  up,  and  I  therefore  reply  that  I  have  given 
no  definition  oF  life,  but  have  contented  myself  with  stating  certain 
limitations  within  which,  it  appears  to  me,  any  satisfactory 
definition  of  that  much-debated  term  must  be  included.  But 
whether  the  reader  agrees  with  me  in  these  limitations  or  dissents 
from  them  Is  n  matter  of  complete  indifference  for  the  present 
purpose,  since  the  proposition  ahove  criticised  is  not  in  any  way 
dependent  upon  them,  but  is  based  solely  upon  the  logical  principles 
to  be  observed  in  connection  with  ckssilication  and  definition. 

The  ancient  rule  that  a  definition  should  be  ]>er  ijmvt  et  differ- 
fiitiam  comuiands  my  adherence,  and  in  aci^rdance  with  it  one  is 
conipelleil  to  find  as  a  preliminary  to  any  definition  of  life  some 
(juality  or  qualities  shared  by  all  objects  inelude<l  within  its 
connotation.  But  the  stat^Mnent  ''life  in  Mars  may  be  utterly 
unlike  life  on  the  Earth  "  is  in  express  terms  a  denial  of  the 
netwHsary  existence  of  such  qualities  and  therefore  precludes  the 
fonnalion  of  any  ifemi*  which  shall  embrace  both  the  terrestrial 
and  extra-terrestrial  objects  under  consideration,  i  nuist  therefore 
maintain  that  it  is  an  abuse  of  language  to  atli'mjit  to  unite  under 
one  term  concepts  which,  by  hypothesis,  have  no  element  in 
common.     It  is  to  be  understood,  however,  that  neither  here  nor 
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in  my  text  do  I  express  any  opinion  adverse  to  the  possible  exist- 
ence of  life  upon  Mars. 

I  embrace  the  opportunity  to  acknowledge  here,  what  the  plan 
and  scope  of  my  Text-book  did  not  permit,  that  the  argument  with 
regard  to  extra-terrestrial  life  there  given  is  not  original  with 
myself,  as  is  implied  in  the  review,  but  is  adapted  from  Scheiner's 
brilliant  essay,  Die  Beujohnharkeit  der  Welten,  "Himmel  und  Erde," 
vol.  iii.  p.  67  et  seq.  Tours  faithfully, 

Madiaon,f90i,  Dec.  3.  GeoeQB  C.  CoMSTOOK. 

The  Colour  of  Sirius  in  Ancient  Times. 
Gentlemen,^ — 

This  note  is  merely  supplementary  to  what  has  been  written 
before  on  the  alleged  change  of  colour  of  Sirius  since  ancient 
times,  when  it  appears  to  have  been  of  a  reddish  hue.  The  lirat 
person  to  call  attention  to  this  was  Thomas  Barker,  of  Lyndon, 
Eutland,  in  the  Philosophical  Transactions  for  1760,  as  referned  to 
by  me  in  the  Observatory^  vol.  x.  p.  194,  and  afterwards  by  Prof. 
See  in  Aslrononiy  and  Astro-Physics^  vol.  xi.  p.  269.  Barnard, 
however,  admits  that  Hyginus  was  an  apparent  exception  to  this 
testimony  of  the  ancients,  because  he  uses  the  expression  of  Sirius 
"  propter  flammse  candorem,"  but  he  gives  quotations  to  show  that 
"  candor "  may  signify  simply  brightness,  and  have  no  reference 
to  colour.  Prof.  See  {Astronomy  and  Astro-Physics,  vol,  xi.  p.  374) 
takes  the  same  view,  but  also  argues  that  little  weight  should  be 
atfached  to  the  remarks  of  Hyginus,  as  not  being  the  result  of 
observation.  With  your  permission,  I  should  like  to  call  attention 
to  a  passage  of  Plautus,  which  seems  to  have  been  forgotten  in 
this  connection.  The  prologue  of  the  comedy  "  Budens  "  is  sup- 
posed to  be  spoken  by  Arcturus,  and  the  third  Kne  runs : — 

Ita  sum,  ut  yidetis,  splendons  stella  Candida. 

No  one  ever  called  Arcturus  a  white  star ;  and  "  Candida  "  must 
be  intended  to  signify  "  bright,"  which  justifies  Hyginus  in 
applying  the  word  "candor"  to  Sirius,  although  the  evidence 
aeems  strong  that  it  was  of  a  red  colour  in  his  time. 

Yours  faithfully, 

Blaeldieath,  1901,  Nor.  11.  W.  T.  Ltnk. 

• 

P^.  (Dec.  13). — Since  the  above  was  written  1  have  seen 
Prof.  Newcomb's  recent  w  ork  '  The  Stars,  a  Study  of  the  Universe.' 
It  will  be  noticed  that  he  still  thinks  (p.  122)  it  improbable  that  a 
change  has  taken  place  in  the  colour  of  Sirius  within  historic 
times,  on  the  ground  that  the  acceptance  of  such  "  wouH  require 
much  stronger  proofs  than  any  that  can  be  adduced  from  ancient 
writers,"  remembering  not  only  the  vagueness  of  some  of  their 
statements,  but  *'  the  possible  mistakes  or  misinterpretations  of 
the  copyists  who  reproduced  the  manuscripts."  Proof  is  -perhaps 
not  within  onr  reach,  but  it  seems  to  me  that  Prof.  See-R  very  full 
discussion  of  the  subject  does  make  it  probable  that  some  change 
has  taken  place,  and  the  above  quotation  from  Pla\itv\&  ycva:^  \^^ 
cpnsidered  to  have  some  bearing  upon  tlie  matter, — -"W  .l^.lui 
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..  •   :.'.  lisi'hen    Uc'sellschaft/     1901, 

>-  :ind  small  planets.     Longitude 

r'le  4-incli  heliograph  has   been 

..  .<   I>r.  Clements  observed  the  Sun 

*;ts  five  from  spots,  and  took  37 

"'ivvmlw^r  it  was  observed  on  45  days 

• :  -^liotos.     Photos  of  j)artial  eclipse, 

:4.v.ti.      Ilerr  Theile   used  the  larger 

»i\»jni'  observations  of  Nova  Persei. 

..   u*    variable   stars,  844  comparisons 

>^      !''v  variation  in  brightness  of  Eros 
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Hu*    revision   of    selenographical    co- 
\.c»»»  *■  v^  <i\\t%\\  lunar  craters,  by  measuring  the 
,v    ., ».*\    ,'•■   -'^  i*onjunction  with  Dr.  Jli^chenberg. 
lAtihid(j    observations     bv    Talcott's 
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;/i.,\.    .*.w:/icr. — This   Observatory  is  almost 
.*v   •     A^^^'VS  5*"**^^  planets. 
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Geneva.  R.  Gauiier, — The  observations  of  comets  and  small 
planets  have  been  published  in  the  AstroniowMche  NachruMen. 
The  total  e(*lip8e,  1900,  May  28,  was  successfully  observed  by 
MM.  ridoux  and  8chaer,  members  of  the  staff,,  at  Meuerville 
(Algeria).     Meteorology;  testing^  watches. 

OoTTiNGEN.  Wilhdm  Schur, — Observations  with  the  large 
helionieter  of  70  Ophiuchi,  diameter  of  jSun,  parallax  of  Polaris 
and  61  Cygni.  Variation  of  brightness  of  Eros.  The  Bepsold 
heliometer  was  employed  by  Dr.  Ambronn  in  measuring  the  Sun's 
diameter,  diameter  of  Mercury  and  Venus,  and  some  wide  Struve 
doubles. 


PUBLICATIONS. 

PUBMCATIONS    OF    THE    LlCK    ObSBRVATOBT,    VoL.   V.,    I9OI. — 

Eeaders  of  the  Obset^vatory  have  been  prepared  for  the  issue  of 
this  volume  by  several  references  in  our  Notes  and  by  the  short 
letter  of  Prof.  Hussey  in  No.  304.  The  title  "  Microiiietrical 
Observations  of  the  Double  Stars  discovered  at  Poulkpwa,  together 
with  the  Mean  Eesults  of  the  previous  Observations  of  those 
Stai\s,"  points  out  that  Prof.  Hussey  has  herein  done  for  the 
Otto-istruve  stars  what  Prof.  Bumham  at  Yerkes  did  recently  for 
the  Buruhain  double  stars.  That  is,  all  the  stars  are  arranged  in 
order  of  Kight  Ascension,  with  the  annual  means  of  previous 
observers  and  those  of  Prof.  Hussey  himself.  The  arrangement 
and  general  get-up  of  the  work  is  similar  to  that  of  the  Lick 
Volume  III.  and  of  the  Yerkes  Volume  I.,  and  is,  on  the  whole, 
perhaps,  the  best  possible  form,  idlowing  as  it  does  for  diagrams 
and  copious  notes. 

We  have  felt,  and  all  interested  in  double-star  work  have  felt, 
that  this  method  of  taking  each  large  and  valuable  catalogue  by 
itself  is  the  only  chance  of  keeping  abreast  of  the  large  mass  of 
measures  and  of  economizing  the  labours  of  the  ohservers.  Prof. 
Hussey  goes  to  the  root  of  the  matter,  and  we  cannot  do  better 
than  quote  some  of  his  remarks,  in  the  hope  that  they  will  bear 
fruit : — 

During  the  past  thirty  years  the  field  of  iuvestigation  has  heeu  enlarged  by 
the  discovery  of  nearly  four  thousand  double  stars.  Those  include  many  rapid 
binaries,  and  on  this  account  they  hare  given  the  subject  a  greater  interest,  so 
that  the  number  of  observers  has  materially  increased,  but  not  to  that  extent 
which  makes  it  easy  for  them  to  obtain  all  the  moasures  desirable  of  pairs  now 
known.  The  literature  also  has  extensively  increased  and  is  scattered 
throughout  various  publications.  Hence  it  is  difficult  to  gather  whether  an 
individual  pair  is  or  is  not  in  need  of  measurement,  and  in  consequence  many 
redundant  measures  are  made  of  some  pairs  and  others  get  quite  neglected. 
In  view  of  these  circumstances  it  is  eminently  desirable  that  these  scattered 
measures  should  be  collected,  classified,  and  printed  in  a  form  convenient 
for  reference.  The  present  volume  is  intended  ^as  a  contribution  in  this 
direction. 

Prof.  Hussey  commenced  this  work  in  1 898.  The  Poulkowa 
Catalogue  of  double  stars  was  published  in  1 843,  and  really  con- 
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S.  Dec.  6iP,    A  series  of  positions  were  secured,  from  which  Prof. 
Xewfonib  aini  Miss  Winlock  hare  deduced  the  following  elements: — 

Perihelion  passage  .•.      1901  Oct.  9. 
w 301°  19' 

9,     35    48 

%    18    38 

^ 22      8 

^ 860" 

Perihelion  distance . .  1*603 

Aphelion  distance   ..  3*541 

e    0*3768 

The  interesting  feature  is  the  very  large  eccentricity,  the 
greatest  known  auiong  the  planets ;  it  is  quite  comparable  with 
that  of  some  of  the  short-period  comets,  the  angle  ^  in  the  case  of 
Holmes's  Comet  being  24°  17'. 

Another  planet,  UL^  was  discovered  by  Wolf  at  Heidelberg  on 
December  16.  A.  C.  D.  C. 


Some  staktling  Meteobs. — Keports  have  come  to  hand  of 
several  remarkable  objects  of  this  class  seen  during  December. 
On  Wednesday,  the  4th,  about  twenty  minutes  to  six  in  the 
evening,  a  meteor  was  seen  by  observers  in  different  parts  of  the 
country — Mai*gate,  Salisbury,  Portsmouth,  Birmingham,  and  other 
places — to  pass  from  near  Vega  to  a  Cygni  and  beyond,  which  was 
80  brilUant  as  to  light  up  the  scene  with  the  hriijliiness  of  daylight^ 
as  one  observer  says.  It  left  a  track  45°  or  50°  long,  which  en- 
dured for  several  seconds.  Also,  it  was  stated  in  a. daily  paper  of 
December  10,  that  in  the  early  hours  of  the  previous  morning  a 
brilliant  meteor  was  seen  from  Dover  in  the  south-west  sky,  which 
appeared  as  a  large  ball  of  hght  with  a  luminous  tail,  and  shot 
through  space  with  enormous  velocity,  falling  into  the  sea  with  a 
high  splash. 

r 

The  Obbits  of  Binaby  Systems. — The  study  of  close  binaries, 
whether  by  means  of  the  spectroscope  or  by  photometric  methods, 
is  most  interesting  and  pregnant  with  possibilities.  If  Professor 
Campbell's  estimate  is  correct,  we  are  confronted  with  the  fact 
that  at  least  one  star  in  every  five  or  six  is  a  spectroscopic  binary. 

Mr.  A.  W.  Eoberts,  of  Lovedale  has  not  only  made  extensive 
photometric  observations  of  variables,  but  has  investigated  methods 
of  deducing  the  orbits  and  other  circumstances  from  such  observa- 
tions ;  ^d  consequently  he  is  in  a  position  to  form  a  fair  opinion 
of  our  present  knowledge  of  the  subject.  This  makes  his  remarks 
in  Nature  (Sept.  12)  peculiarly  interesting.  Of  the  many  problems 
in  connection  with  these  circumstances  he  considers  two  of  especial 
importance,  as  bearing  directly  on  their  evolution — i. «.,  the  mean 
density,  and  the  form  of  the  two  components.  Professor  Eu^s^ll 
finds,  from  an  investigation  of  seventeen  out  of  the  twenty-two 
Algol  variables,  a  mean  density  of  0*19,  the  deusit>|  oi  >Nvi\iet  \i\i\\i^ 


6S 


Nalet. 


[No.  314. 


taken  as  unity.  While  Mr,  ^Roberts  deduces  from  a  dificusaioa  of 
four  aouthern  Algol  vambleti  a  niemi  density  o-iBy.and  it  later 
discussion  of  all  tlie  eight  soutLerii  Al^ul  variableii  the  value  o- 1 76. 
The  practical  aucordaace  of  these  results  may  he  foi'tuitous  ;  but 
it  is  more  probable  they  indieate  the  truth  of  the  coucluHion  that 
the  average  density  of  close  binary  stars  is  one-sixth  that  of  wat«r. 
Mr.  Roberts  considers  that  any  investigation  of  the  form  of  the 
two  eonipouents  should  deal  first  of  all  with  the  live  Al^l  variables. 
which  revolve  in  contact.    These  live  are ; — 


Poriod. 


V  Puppis 

1    10  54  z; 

Y  CarJuffi  

ER  Ceutauri     . . 

1      I  59     t 

0  14  32    ; 

lihyrm      

.  .      iz  21   46  5! 

UPegasi  

..       0     8  59  SI 

34 

9'3 


Mix. 

mag, 

4-7-4'9 
S-6-8-7 
7-8-7-85 
3-9-4-5 
9'8-9"9 


Tlie  Sgure  of  (i  Lyne  lias  been  conHidereil  iiy  Mr.  Myers  (Astro- 
pkjfs.  Journal,  vol.  vii.),  where  he  shows  that  each  star  forming  the 
syslem  is  not  a  sphere,  but  an  elhpsoid  of  revolution.  The  amount 
of  Itatttining  is  found  to  be  o'z   in   both    stars.     Dealing  with 

V  P^jjasi  in  the  same  manner  (vol.  vlii.),  he  finds  distinct  evidence 
of  etlipeuidal  figures  in  both  components. 

Mr.  Koburts    himself,  m    vol.   xiii.,   gives    similar  results  for 

V  Puppis.  He  now  finds  that  the  st^arK  of  x  Oarime  have  sepanited. 
but  that  there  is  not  nnmislakable  evidence  for  ellipsoidal  figure. 
In  t  he  i-ase,  however,  of  BK  Centauri.  a  twin  aystein  to  V  I'uppiH, 
the  curve  indicates  without  doubt  a  uunsiderable  ellipsoidal  form 
of  both  stars. 

Hence  he  concludes  that  from  V  Puppis  on  the  one  hand,  a 
dumb-bell  syatem  speeding  rouud  in  35  hours,  to  the  twin  stars  of 
Caslop,  eompleling  their  great  round  in  1000  years,  we  have  a 
regular  chain  of  sequence-s  in  distance.  The  links  of  this  chain 
are  made  evident  by  observation  us  well  as  by  theory.  It  is  not 
unnjasonable,  therefore,  that  the  present  trend  of  astrupliysical 
research  Mhould  be  in  the  direction  of  discovering  more  fully  and 
certainly  the  different  stages  of  evolution  aud  development  hi  the 
architecture  of  the  heavens. 

The  Wbatuek  m  Kovhmbeb  aw n  Ueokmbbu. — Although  subject 
to  freijueut  and  sudden  alternations  of  temperature,  November  was 
cold  upon  the  whole,  the  mean  temperature  for  the  mouth  being  2° 
below  its  average.  The  highest  temperature  in  the  umnth  occurred 
on  the  I  itb,aud  was  S4°"8,  and  the  lowest,  six  days  later,  \^a6Jo'''6, 
a  temperature  lower  than  any  recorded  at  the  lioyal  Observatory  in 
November  during  the  past  1 1  years.  The  lowest  tempei-ature  on 
record  for  the  month,  in  the  60  years  1841-1900,  vik.  i8"-3,  oc- 
curred on  November  28,  1S90.  The  month's  rainfall  was  only 
0-67  inch,  and  the  sunshine  amounted  to  46  hours,  the  sunless 
days  having  been  16  in  number.     In  December  the  weather  was 
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generally  mild  till  the  i3tb,  cold  till  the  27th,  and  mild  again  at 
the  end  of  the  month.  The  highest  temperature  was  55°*2  on  the 
7th,  the  lowest  24°*8  on  the  17th,  and  the  mean  39°'o.  Sunshine 
was  recorded  during  37  hours,  being  about  15  per  cent,  of  the 
possible  amount,  and  the  rainfall  amounted  to  about  3  inches. 


A  New  Catalogue  op  Variable  Stabs. — A  Committee  of  the 
Astronomische  Gesellschaft,  consisting  of  Messrs.  Duner,  Hartwig, 
Miiller,  and  Oudemans,  have  undertaken  the  preparation  of  a 
Catalogue  of  Variable  Stars.  They  request  observers  who  have  a 
considerable  unprinted  series  of  observations,  which  would  be 
useful  in  the  correction  of  elements,  to  publish  them  at  once  or  to 
communicate  them  to  Prof.  G-.  Muller,  Potsdam  Observatory. 
The  Committee  will  also  undertake  the  definitive  notation  of 
newly-discovered  variables  as  soon  as  their  light-fluctuations  are 
certainly  ascertained.  They  will  shortly  publish  a  list  of  variables 
discovered  in  recent  years  which  are  unnamed. 


Bulletin  No.  ii  of  the  Lick  Observatory  contains  a  useful 
set  of  measures  of  194  double  stars  made  with  the  36-inch  and 
12-inch  refractors  by  E.  Q-.  Aitken  in  the  years  1900  and  1901. 
Perhaps  the  most  interesting  just  now  are  the  measures  of 
i5  Equulei,  and  it  is  satisfactory  to  find  that  so  far  the  measures 
at  lick  and  G-reenwich  are  in  close  agreement.  There  are  a  few 
printer's  errors  easily  rectified,  e.  g,  r  Geminorum  is  /3  1009,  not 
/3  1007,  and  the  three  first  measures  of  /3  612  are  for  1900,  but  in 
the  case  ofS2556the  year  is  uncertain. 

The  next  Meeting  of  the  Royal  Astronomical  Society  will  be  on 
Friday,  January  10 ;  of  the  British  Astronomical  Association  on 
January  29. 

From  an  Oxford  Note-Book. 

The  Eoyal  Society  Anniversary  Dinner  on  Nov.  30  was  not 

quite  80  well  attended  as  usual,  but  some  excellent  speeches  were 

made,  especially  that  of  the  President.     I  have  often  commented 

en  the  Times  report  of  these  occasions,  that  the  really  important 

speeches  (those  of  the  President  and  Medallists,  for  instance)  were 

condensed  to  a  few  lines  only,  while  a  few  commonplaces,  uttered 

by  some  politician,  were  given  at  full  length.     On  the  present 

occasion,  however,  the  President's  speech  was  well  reported.     The 

cynical  may  say  that  this  was  merely  because  there  was  no  Cabinet 

Minister  present  to  distract  the  reporter's  attention  ;  but  we  may 

hope  that  he  was  influenced  by  higher  motives,  and  recognized  a 

really  first-rate  speech  when  he  heard  it.    The  Bishop  of  London, 

however,  said  things  which  the  Times  has  not  put  in.    There  was 

a  beautiful  parable  about  Science  being  like  a  Well :  I  think  it  was 

the  Well  of  Bethlehem ;   and  anyway  it  was  the  Well  David 
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tliought  of  when  fighting  aud  very  thirsty,  aud  the  mere  thought 
lit'  a  drink  from  it  refreshed  him.  And  ao,  the  Bishop  said,  the 
clergy,  fighting  the  battle  of  Me,  thought  of  a  refreshing  draught 
from  the  Well  of  Scient-e :  they  had  not  often  time  to  do  more 
than  iki'nk  of  it,  he  said,  "  although  I  will  say,"  he  added,  "  that 
we  poor,  bard-worting  parsons,  ive  drink  when  vie  can\"  This 
was  npplauded  about  as  vigorously  as  anything  said  at  the  dinner ; 
and  jet  it  is  not  in  the  Times  report  at  all :  nor  is  anything  s^d 
about  the  Bishop's  ImmBtliate  assertion  that  he  was  a  teetotaller 
and  a  non-smoker,  nor  of  how  he  ostentatiously  drunk  the  toast 
he  had  proposed  in  coffee.  But  as  the  Timet  has  reported 
the  President  so  well,  we  must,  I  suppose,  forgive  these  minor 


The  "  Sensational  Eevelations  "  of  the  Eeflector  at  the  Terkes 
Observatory  still  continue.  I  don't  remember  ever  seeing  any- 
thing 80  strikingly  beautiful  as  the  picture  of  the  Andromeda 
nebula  in  the  last  number  of  the  Aslrophysical  Journal.  The 
other  pictures  are,  perhaps,  quite  as  good,  but  I  should  pick  out 
this  one  aa  really  astounding ;  and  I  have  reason  to  know  that 
others  far  better  qualified  to  judge  are  of  much  the  same  opinion. 
And  the  motion  of  the  nebula  round  Nova  Persei — so  clearly 
demonstrated  !  Dr.  Mas  Wolf  has  added  an  important  contribu- 
tion, finding  that  the  motion  will  actually  accord  with  an  explo- 
sion at  !Nova  Persei  on  the  right  date,  within  a  few  days  natural 
margin.  We  can  scarcely,  as  yet,  appreciate  the  full  force  of  these 
things  ;  we  must  wait,  as  before  remarked  to  get  our  breath  again. 
Meanwhile  it  is  excellent  new  f  an  tb  kind  that  a  bigger 
reflector  is  contemplated.  The  D  ect  f  the  Terkes  Observa- 
tory is  modestly  enquiring,  by  ir  ula  1  tte  whether  the  form 
suggested  is  the  best,  or  wheth  any  oth  form  of  telescope  is 
more  likely  to  advance  the  tr  int  t  f  Astronomy.  When 
such  a  question  is  asked  in  eui.h  a  t  d      rves  full  considera- 

tion before  reply;  but,  speating  tor  mjself,  the  reply  I  should 
have  written  by  return  of  post  {and  may  very  possibly  send 
ultimately  for  that  matter)  would  have  been  to  the  effect  that 
those  who  are  doing  such  work  as  that  of  which  we  have  recently 
had  specimens  are  better  without  any  advice.  The  best  interests 
of  astronomy  are  perfectly  safe  in  their  hands. 

Wb  take  some  comfort  in  the  thought  that  the  Eeflector,  which 
is  now  doing  such  good  work  in  America,  is  English-born.  En 
revanche,  it  may  be  remarked  that  a  native  American  instrument 
is  beginning  to  do  excellent  work  in  England,  I  have  recently 
had  the  pleasure  of  seeing  the  working  of  the  Durham  Almu- 
cantar,  and  came  away  with  feelings  of  envy  and  admiration. 
Prof.  Sampson  has  now  got  bis  printing  chronograph  (also 
American-born,  and  due  to  Prof.  Hough  of  Chicago);  and  the 
complete  equipment  promises  to  be  as  near  perfection  as  the  heart 
of  an  observer  could  desire.      The  surprising  thing  about    the 
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Almucantar  is  that  obvious  difficulties  yield  one  after  the  other  iu 
a  most  pleasing  way  ;  for  instance,  the  important  difficulty  of 
wind.  One  might  think  that  a  floating  instrument  would  be 
affected  by  the  wind  in  spite  of  all  one  could  do;  but  Prof. 
Sampson  has  built  an  experimental  wind-screen  attached  to  the 
trough'in  which  the  instrument  floats  ;  and  although  a  gale  was 
blowing  when  I  was  there,  I  found  it  quite  possible  to  make 
observations,  though  they  were  probably  not  good.  But  the  wind- 
screen was  only  a  trial  one,  and  is  to  be  extended  in  a  manner 
which  will  probably  remove  any  appreciable  effect. 

i  GOOD  suggestion  was  made  the  other  day,  by  Mr.  C.  V.  Boys, 
about  the  marking  of  periodicals  on  the  back.  When  a  volume  is 
made  up  of  (say)  twelve  separate  parts,  it  is  a  great  convenience 
to  have  the  numbers  i  to  1 2  on  the  hacks  of  the  separate  parts, 
so  that  the  completeness  of  the  volume  can  be  recognized  on  the 
shelf,  or  a  particular  number  selected  without  taking  down  the 
others.  But  sometimes  the  separate  parts  are  too  thin  to  admit  of 
lettering  on  the  back.  In  that  case,  said  Mr.  Boys,  why  not  have 
a  diagonal  line  across  the  back  of  the  volume  ?  i.  <?.,  a  set  of  marks 
(of  any  kind  so  long  as  they  were  conspicuous)  occupying  a 
progressive  series  of  places  on  the  backs  of  the  parts.  I  com- 
mend the  suggestion,  in  the  first  place  (following  the  lead  of 
Charity  in  beginning  at  home),  to  the  Editors  of  this  Magazine, 
and  to  those  of  the  Monthly  Notices. 

Some  answers  to  examination  questions  : — 

Find  the  focus  of  the  small  telescope.  This  is  done  by  placing  two  very 
minute  threads  ( obtained  from  spiders  reared  expressly  for  this  purpose)  at 
right  angles  to  each  other  across  the  bottom  of  the  tube.  Where  the  two 
thi-eads  cross  is  the  focus. 

(Of  a  total  eclipse.)  Birds  go  to  roost  and  cattle  behave  as  if  night  was 
approaching,  and  you  yourself  feels  it.  .  .  .  The  corona  can  be  seen,  and 
this  w  the  chief  object  that  astronomers  scour  the  country  at  times  of  ap- 
proaching eclipse  to  study. 

With  reference  as  to  how  the  spectroscope  does  split  up  or  analyze  light,  I 
have  not  time  to  explain ;  and  as  the  question  does  not  ask  me  to,  I  take  it  you 
do  not  require  it. 

hi  summer  the  position  of  the  Earth  as  regards  the  Sun  is  such  that,  although 
he  is  180  million  of  miles  further  off  than  in  winter     .     .     . 

At  the  Equator,  every  time  the  celestial  globe  rotates  an  entirely  different 
set  of  stars  are  seen  above  the  plane  of  the  horizon. 

The  Horizon  is  the  point  where  the  horizontal  line  cuts  the  Prime  Vertical 
at  right  angles. 


In  the  Eeports  of  the  Seismological  Committee  to  the  British 
Assodatiori  Prof.  Milne  has  drawn  attention  to  the  fact  that 
earthqiiakes  are  more  numerous  when  the  poles  of  the  Earth,  in 
their  complex  movements  which  go  by  the  name  of  **  Variation  of 
Latitude,"  are  moving  with  greater  velocity  than  usual.      The 
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tjvidence  which  it  has  been  possible  to  accumulate  up  to  thsfl 
present  is  only  meaifre,  and  the  connection  of  these  phenomena  >^| 
only,  therefore,  a  suggestion  as  yet ;  but  it  is  a  most  interesting^ 
suggestion,  and  appeals  to  one's  sense  of  the  fitness  of  tbings^^ 
The  "  wabbling  "  or  "  wobbling  "  of  the  pole  (I  never  quite  knoWH 
how  to  spell  that  word)  must  set  up  string  in  the  Earth  whichS 
might  result  in  earthquakes — craclilinga  of  the  strained  surface  ^fl 
and  I  suppose  the  strains  would  be  greatest  when  the  moliou  isH 
greatest?     This  posaibly  wants  more  careful  investigation.  ■ 

Some  time  back,  when  Mauritius  was  a  centre  of  attention  owin^H 
to  the  approaching  eclipse,  an  odd  advertisement  from  a  Mauritiu^f 
paper  was  sent  me  and  printed  in  these  Notes.  Its  appearanc^H 
eeeuis  to  have  suggested  to  a  friendly  correspondent  that  more  ofifl 
the  same  kind  might  be  appreciated ;  and  he  has  sent  the  following^- V 
But  the  aatrononiy,  which  was  menfrre  enough  in  the  other,  ■ 
has  entirely  evaporated  from  this,  and  I  print  it  apologetically.  I 
It  is  the  unuHuai  boast  in  the  last  sentence  which  seems  .to  I 
give  it  a  claim  to  consideration  : —  I 

OrzEER  Khod*baccus.  I 

Kince  March  iSS;,  Mr.  Ouieer  Khodabaceua,  tbe  well-known  MahomBdan  ^ 
prieel,  has  been  autboriied  by  Gocernnient  to  attend  patients  by  means  of  oral 
and  written  prnjers. 

Before  obwining  tbe  authori»iitian.  he  bad  prctiouslj,  for  n  period  of  aboQl 
twolro^pftni,  vraited  upon  \mr\y  pBlieuts  tondemned  and  given  OTpr  by  Medical 
prncllliODera.  and  auuceeded  is  saiing  tbeir  life,  only  b;  matus  of  prayers. 

Tbe  nutuerous  teBtinionials  ennmBting  from  tbose  who  hare  recovered  as 
above,  or  simply  witnessed  Home  of  those  ouree  appeared  in  the  Mtreantile 
Eeeord  ^  ConuofrdiU  Gactt/r  of  the  i^tb  November  1887,  and  thaj  speak 
volume  Oumr  KhodabaiKUa  has  not  thought  it  advinble  Co  ask  for  fresh  ooei 
from  those  cured  alnee.  ■ 

For  rortyyeura  post,  he  dailv  reported  hiimelf  (and  still  does  so)  to  Fort  J 
William,  nod  there  pmys  to  God  tbitt  he  may  avert  eaemiea  broni  Her  Majeatf  ■ 
the  Queen's  paagessiiin  and  eitend  them  the  new  glorious  oonqncsts.  ■ 

Since  1E47  be  is  in  Mauritius  and  has  uever  been  tried  before  any  Court  of  j 

6  Poudriire  and  Magoa  {Wesll  Strtets.  Port  Lo.iis. 

At  the  last  nioraeut  I  add  a  note  of  admiration  for  Prof. 
Kapteyn's  brilliant  suggestion  with  regard  to  Xovn  Perse 
Ash:  jViicAr.  No.  3756-  He  points  out  that  tbe  velocity  1 
which  the  nebula  is  apparently  expanding  will  be  the  same  as  that 
oE  light  if  tbe  parallkx  be  not  greater  than  o'-oi  ;  and  he  suggests 
that  the  e3|Mnsion  is  not  that  of  actual  matter,  but  uterely  thai 
of  the  boundary  which  th«  liii^bt  has  rpached  in  the  months  sub- 
stifueut  to  the  flaring  up,  before  being  rejected  back  to  w<.  I~ 
t'iiplttsion  lakes  plac«  in  a  hillr  country,  we  hear  the  echoes  f 
nii>[«  and  mora  itislont  hills  itt  the  ortier  of  distance,  and  we 
now  uerbsps  Mtina  ths  ti^l  tchota  of  the  flare  up  oE  last  FebraatTi 
The  nypolliusis  nts  the  ktionn  facts  with  a  striking  completenefl| 
so  far,  and  adds  another  si-iisatiou  to  the  many  which  the  star  hi 
alivadv  affunli^. 
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MEETING  OF  THE  ROYAL  ASTRONOMICAL  SOCIETY. 

Friday,  1902  January  10. 

Dr.  J.  W.  L.  Glaishbb,  M.A.,  F.R.S.,  President,  in  the  Chair. 

Secretaries :  F.  W.  DxsoN,  M.A.,  F.R.S.,  and 
E.  T.  Whittakee,  M.A. 

The  Minuted  of  the  last  Meeting  were  l-ead  and  confirmed. 

Mr,  WhittaJcer,  76  presents  have  been  received  since  the  last 
Meeting.  Of  these  the  following  call  for  special  ifotice : — ^First,  a 
medallion  in  Wedgwood  ware  of  Sir  Wm.  Herschel,  presented  by 
Sir  W.  J.  Herpchel.  This  is  a  modem  copy  taken  from  the  mould 
which  was  milde  by  Flaxman  during  Sir  Wm.  Herschel's  lifetime. 
The  existence  of  this  mould  was  not  known  until  quite  recently, 
when  it  was  discovered  by  Sir  W.  J.  Herschel,  and  this  copy  was 
taken  from  it.  Then  there  is  a  copy  of  a  portrait  of  Galileo  (from 
an  original  at  Florence)  which  has  been  presented  by  Sir  W. 
Huggins.  We  have  also  received  volumiB  viii.  of  the  Italian 
National  Edition  of  the  Works  of  Galileo,  presented  by  the 
Italian  Government ;  and  also  a  further  batch  of  enlarged  charts 
of  the  Astrographic  Chart  of  the  sky,  from  Paris. 

TTie  President.  I  think  we  ought  to  pass  a  special  vote  of 
thanks  to  Sir  W.  Herschel  and  Dr.  Huggins  for  their  presents. 

Mr.  WlUttaJcer,  reading  a  paper  on  "  Periodic  Orbits,''  said  that 
the  paper  was  concerned  with  two  theorems  relating  to  the  periodic 
solutions  of  the  differential  equations  of  Dynamics.  These  solutions 
were  first  brought  into  notice  by  Dr.  G.  W.  Hill,  who,  about  the 
year  1 879,  published  the  beginning  of  a  new  lunar  theory,  based  on  a 
consideration  of  periodic  orfcits.  The  subject  had  since  been  deve- 
loped by  M.  Poincare  and  Prof.  G.  H.  Darwin.  In  this  paper  those 
periodic  orbits  were  considered  which  could  be  described  by  a  body 
•moving  under  the  influence  of  any  number  of  Newtonian  centres  of 
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force  and  attracted  by  them  according  to  the  ioverse  square  of  the 
distancH.  The  method  adopted  was  practically  that  of  selectiag, 
from  the  aggregate  of  all  closed  curves,  those  which  were  solutions 
uf  the  differential  equations,  and  so  differed  from  that  generally 
adopted  hitherto,  which  was  to  select  from  the  aggregate  of 
solutions  of  the  differential  equations  those  which  were  closed 
curves.  This  departure  was  connected  with  the  plan  adopted  of 
defining  the  orhits  by  the  principle  of  least  action,  instead  of  by 
the  dinereutial  equations  themselves. 

The  first  theorem  was  that  if  in  the  plane  in  which  the  motion 
took  place  two  closed  curves  could  be  found  enclosing  each  other, 
and  flUL'h  that  a  certain  function  of  position  was  negative  at  all 
points  of  the  inner  curve,  and  positive  at  all  points  of  the  oater 
curve,  thena  periodic  orbit  existed  in  the  ring-shaped  region  between 
the  two  curves.  This  result  might  be  regarded  as  an  analogue  in 
the  theory  of  periodic  orbits  o£  those  theorems  in  the  theory  of 
equations  which  furnish  the  position  of  the  roots  of  the  equation  by 
criteria  depending  on  the  sign  of  various  expressions.  The  second 
theorem  was  that  the  integral  of  a  certain  function  of  position,  when 
the  integration  was  extended  over  the  interior  of  any  periodic  orbit, 
was  equal  to  the  number  o£  centres  of  force  enclosed  by  the  orbit, 
diminished  by  two.  This  might  be  regarded  as  in  aome  ways 
analogous  to  the  well-known  theorem  of  Canohy  in  the  Theory 
of  Functions,  which  furaished  the  number  of  zeros  o£  a  function  in 
the  interior  of  a  contour  by  means  of  an  integral  taken  round  the 
contour. 

Priif.  Turner.  Is  the  quantity,  whose  sign  was  discussed  in  the 
first  theorem,  sero  along  the  periodic  orbit? 

Mr,  Whittai.-tr.  Yes ;  in  fact,  from  its  vanishing  the  differen- 
tial equations  of  motion  of  the  body  can  be  deduced.  But  of 
course  it  is  easier  to  find  whether  a  given  quantity  is  positive  or 
negative  at  a  given  point  than  to  find  the  exact  point  at  which 
it  vanishes. 

Pfof.  TWxrr.  I  feel  bound  to  say  that  I  am  not  competent  to 
criticise  or  to  offer  any  comments  upon  this  paper,  but  it  is  of  a 
kind  of  which  we  have  had  verj-  few  in  recent  years  at  this  Society, 
II  is  k  branch  of  astronomy  which  has  been  making  rapid  strides 
in  the  hands  of  Dr,  G.  W.  Hill  and  M.  Poincare,  and  it  is  a 
plensant  thing  to  have  these  advances  explained  to  us  by  one  of 
our  Secretaries  who  is  himself  responsible  for  some  of  them. 

Tk*  Pn^hni.  I  was  just  goiug  to  say  something  like  what 
Prof.  Turner  has  sud,  namely,  that  I  am  |^ad  Mr.  Whittaker  has 
brought  tlus  befoK  us  90  that  it  ^viU  appear  in  our  JfoaMtf 
^otM»  instead  of  in  a  purely  mathematical  periodical.  1  should 
likfi  to  aak  him  whether  this  system  is  «asier  than  others  for 
arithmetical  computation  or  whether  the  interest  of  this  paper  is 
puraty  theor^ttail. 

Mr.  WMttititr.  The  jrcond  theoiem  that  I  wrote  on  the  boan] 
Ktually  do««  tell  lis  tbe  ragwn  in  wludi  the  pmodic  orlxts  exist. 
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I  did  not,  as  a  matter  of  fact,  make  any  numerical  calculation. 
The  interest  is  not  so  much  to  calculate  the  orbits  as  to  know 
"Whether  there  are  orbits,  that  is  to  say,  what  is  the  general  nature 
of  the  solutions  rather  than  what  the  solution  is. 

Prof,  Turner  then  read  a  paper  by  Major  8.  O.  Burrard,  on 
"'  The  attraction  of  the  Himalaya  Mountains  upon  the  Plumb-line 
in  India."  Major  Burrard,  the  Superintendent  of  the  Indian 
Trigonometrical  Survey  in  India,  sent  this  paper  a  short  time  ago 
through  me,  presumably  because  I  had  the  pleasure  of  meeting 
him  on  the  occasion  of  the  eclipse  of  1898.  He  was  the  Eoyal 
Engineer  officer  in  charge  of  the  camp  which  the  Astronomer 
Eoyal  and  I  oe<;upied  at  Sahdol,  and  very  comfortable  Major 
Burrard  made  us  in  every  way.    The  paper  begins  as  follows : — 

In  a  paper  read  in  1895  before  the  Boyal  Society  the  late  General  Walker 
adTocated  the  employment  of  "groups  "  of  astronomical  stations  for  the  purpose 
of  eliminating  the  enects  of  local  attraoticm  at  a  central  station.  In  the  same 
paper  he  eirolained  the  preponderance  of  northerly  deflections  that  preyails 
throughout  India  by  the  hypothesis  that  local  attraction  is  producing  a  southerly 
deflection  at  Kalianpur,  ths  station  of  reference  of  the  Ltdian  Survey.  Id  1871 
Archdeacon  Pratt  had  come  to  the  same  conclusion ;  in  his  ''  Figure  of  the 
Earth  **  he  argues  that  an  excess  of  density  inust  exist  near  Kalianpur,  for  "  the 
deflection  at  Kalianpur,"  he  writes,  "  is  considerably  south."  Shortly  aft^  the 
issue  of  General  Walker's  paper  in  1896,  Sir  Dayid  Gill's  vrork  on  "  The 
G^eodetic  Survey  of  South  Afnca"  was  published,  in  which  the  adoption  of 
*'  groups  **  of  astronomical  stations  was  strongly  recommended.  In  consequence 
of  the  opinions  expressed  by  these  eminent  writers,  and  in  full  accord  with  their 
views,  we  decided  in  1 898  to  determine  the  actual  effect  of  local  attraction  at 
Kalianpur  by  means  of  a  complete  **  group." 

By  me  spring  of  1899  astronomical  observations  for  both  latitude  and 
azimuth  had  been  taken  at  Kalianpur,  and  at  eight  adjacent  stations,  four  being 
situated  at  an  ayerage  distance  of  nine  miles  and  four  at  an  ayerage  distance  of 
thirty-five  miles  from  Kalianpur.  A  discussion  of  the  results  of  the  observations 
showed  that  local  attraction  was  causing  a  'northerly  deflection  at  Kalianpur. 
This  unexpected  issue  created  a  dilemma;  either  General  Walker  had  been 
mistaken  in  advocating  **  groups,"  or  his  assumption  of  a  southerly  deflection 
at  Kalianpur  had  been  incorrect.  . 

Then  Major  Burrard  discloses  two  remarkable  facts  : . 

First,  that  two-thirds  of  the  southerly  deflections  observed  in  India  are 
situated  within  a  narrow  zone,  running  from  east  to  west  between  the  parallels 
of  24°  and  26^  approximately.  Secondly,  that  large  northerly  deflections 
preyail  from  east  to  west  between  the  parallels  of  24°  and  18°  approxi- 
mately. 

Major  Burrard  has  spent  a  good  deal  of  time  in  seeing  if  this 
can  be  explained  by  a  deficiency  of  matter  represented  by  the 
Indian  Ocean ;  but  the  attraction  of  the  ocean  had  been  found  by 
longitude  observations  to  be  practically  zero,  and  Major  Burrard 
remarks  that  it  cannot  be  assumed  that  the  ocean  has  an  effect  in 
one  direction  when  it  is  known  that  it  has  no  effect  in  another 
direction.  Major  Burrard  comes  to  the  conclusion  that  there  is 
in  the  middle  of  India  a  submerged  backbone  of  mountain,  which 
is  shown  in  a  diagram  accompanying  the  paper  and  is  now  on 
the  screen.     He  considers  that  the  chain  of  mountains  follows 
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the  contour  uf  the  Hinialayaa,  striking  north  in  the  west  of  India.  ! 
It  is  a  very  important  matter  which  Major  Bun-wil  lirings  be-  ' 
fore  tile  Soi:iety  iu  this  paper.  It  is  a  sumiaary  of  a  large 
niuiibfir  of  detitib  whic-h  are  suppUed  by  the  Wurvpy  of.  Indin 
Dei>urttuent,  but  these  would  not  have  come  to  t!i«  knowledge  of 
the  Society  unless  Major  Burrard  had  been  good  enough  to  aeud 
us  ail  aceount  of  hia  work. 

Mr.  Knobel.  Does  Major  Bui'i-ard  give  any  indication  as  fo  tlie 
geological  fonditions  of  tbe  land? 

Fittf.  Turner.  No,  1  do  uot  think  he  says  anything  about 
that. 

Hev.  E.  Ledger.  By  a  "  aubmei^d  mountain  "  does  he  mean  a 
eubuierged  stratum  of  great  density  ? 

Prof,  Tiiiiier.     He  says  : 

There  aj)pe»r8,  tlierefore,  to  be  some  hidden  cause  wbich  is  tending  to  reduce 
tlie  northerly  deflections  at  Dortbern  atutioua  und  (o  increase  the  northerly 
deSeatioiia  at  BOutbem  sintions  ;  and  I  liaTe  been  led  to  infer  the  eiistenra  of 
an  underground  ubuin  of  excessiTe  denaitj  tbat  crosses  Central  Xndia  for  looa 
milea,  and  trhicti  underlies  Balasore,  Mandln.  Bhopnl,  and  Jodhpore. 
I  ihiuk  that  is  all  hwsajs  as  regards  that.  I  omitted  one  point, 
and  that  is  the  position  of  this  und^ground  chain  is  to  be  tested 
by  pendulum  observations,  which  is  a  desirable  thing  in  itself.  I 
do  uot  think  anything  more  about  the  nature  of  the  chain  is  said 
in  the  paper. 

Mr.  liyson  showed  on  the  screen  t«o  pictures  of  the  nebulosity 
round  Nova  Peraei  taken  at  the  Terkea  Observatory.  He  re- 
marked that  Mr.  Uitvhey  hod  kindly  aeut  slides  of  bis  remarkable 
photographs,  and  although  Fellows  had  doubtless  »een  the  rc- 
produetious  iu  the  Aalrojihif»ical  Journal,  so  mucli  more  was 
shown  on  the  slides,  he  was  sure  they  would  be  glad  to  see  thetn. 
The  mirror  'i^ith  whifh  they  were  token  had  a  focal  length  of 
93  inches,  and  was  used  with  an  aperture  of  z:  iiiches.  The  first 
photograph  was  taken  on  Sept.  soth,  and  the  second  on  Dec,  nth. 
The  great  changes  which  have  taken  place  iu  the  nebula  between 
these  dates  is  readily  seen. 

Tlte  Presitlmt.  As  JIIss  Clerke  is  present  this  evening,  I  will 
take  the  opportunity  to  ask  her  if  she  will  make  any  remarks  ou 
the  subject  of  Nova  Persei. 

Mitt  Ckri-e  remarked  that  it  had  been  perhaps  too  hastily 
assumed  that  the  nebulosity  round  Nova  P*rsei  n'aited  to  become 
visible  until  subjected  to  long  photographic  exposures.  The  first 
adequate  experiments  showed  it;  bow  long  it  had  been  there 
unrevealed  we  had  no  means  of  knotting.  Prof.  Kapteyn's  and 
Mr.  Wilson's  theopj-  of  its  lieiiig  n  pre-existing  dark  formation 
momeiitnriiy  lit  up  by  a  light-wave  progressing  onward  from  the 
star&t  its  masimum,  was  extremely  interesting  as  a  speculation; 
but  its  felicities  of  explanation  were i-ouiiterbalanced  by sta^eriog 
objections, 

Mr.  jVi-icnH.      It    seems  to  uie  that   the  sugg'^stion  made  by 
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Prof.  Kapteyn  is  of  great  interest  and  ingenuity.  It  may  not  be 
familiiir  to  all  the  Fellows,  and  perhaps  I  may  attempt  to  indicate 
it.  His  idea  is  that  the  light  which  emanated  from  the  Nova  and 
reached  us  in  February  was  also  spreading  in  other  directions 
from  the  Nova :  for  instance,  it  travelled  in  the  direction  of  this 
point  (screen)  ;  part  of  it  was  reflected  from  matter  already  exist- 
ing there,  and  in  consequence  of  its  distance  from  the  Nova,  such 
light  only  reached  us  some  six  months  later,  in  August.  This 
may  account  for  the  nebulosity  so  well  seen  in  Mr.  Eitchey's 
photographs.  The  motion  observed  to  have  taken  place  between 
August  and  November  is  from  a  certain  point  here  to  a  certain 
point  there  (screen)  ;  and  takiug  into  account  the  fact  that  no 
remarkable  parallax  has  been  discovered  for  the  star  by  direct 
observation,  it  seems  that  the  distiance  of  this  nebulosity  from  us, 
if  it  is  in  any  way  connected  with  the  Nova,  or  with  the  outburst 
of  the  Nova,  must  be  also  very  great,  and  consequently  any  change 
observed  in  the  position  of  it  must  involve  very  rapid  movement. 
Kapteyn  finds  that  the  movement  actually  observed  might  be  that 
due  to  the  velocity  of  light  if  the  parallax  of  the  star  was  only 
o"-oi.  It  is  an  interesting  point  to  note  that  he  has  probably 
deduced  this  parallax  from  the  actual  observed  motion ;  but  if  we 
deduce  it  from  the  angular  distance  of  the  nebulosity  from  the 
Nova  itself,  it  gives  us  the  same  result ;  that  is,  the  present  motion 
of  the  nebulosity  as  observed  between  August  and  November  is 
such  as  would  lead  us  to  imagine  that  the  light  had  originated 
from  the  Nova  at  its  outburst.  The  actual  motion  indicated  on 
the  slides  is  very  obvious  if  you  compare  the  position  of  the  cusp, 
for  instance,  with  reference  to  the  stars  round  about  it  in  the  two 
photographs.  Kapteyn's  suggestion,  then,  .is  that  a  certain  wave 
front  emanated  from  the  Nova  at  the  outburst  and  spread  Aut, 
followed  by  light  in  the  succeeding  months,  whilst  the  Nova  was 
bright.  We  may  limit  our  consideration  to  light  that  is  included 
between  two  wave  fronts,  viz.,  one  which  emanated  at  the  out- 
burst, and  the  other  at  a  later  date — let  us  say  a  couple  of  months 
later.  That  spreads  from  the  Nova,  as  a  shell  containing  the 
energy  of  light.  I  take  it  that  Kapteyn's  idea  presupposes  the 
existence  of  nebulous  matter  in  that  part  of  space  before  the 
outburst  of  the  Nova,  and  his  view  is  that  it  became  visible  in 
consequence  of  light  reflected  from  it  as  the  shell  passed  it  in 
expanding.  He  puts  forth  the  idea  that  the  light  is  probably 
reflected,  in  rather  a  vague  way,  and  his  account  would  lead  us  to 
believe  that  he  is  dealing  mainly  with  the  idea  of  a  shell  passing 
outwards  with  the  velocity  of  light  rather  than  with  the  mode  in 
which  the  nebulosity  becomes  visible.  Some  twenty  years  ago, 
-Siemens  made  experiments  (in  connection  with  his  regenerative 
theory  of  the  Sun's  heat),  which  showed  that  the  passage  of  sun- 
light through  rarified  gases  produced  dissociation  ;  and  it  seems  to 
me  quite  a  possible  explanation  of  the  luminosity  round  the  Nova, 
to  imagine  that  when  this  shell  of  light  from  the  Nova  passes 
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through  space  which  is  already  oocupiwi  hy  gases  that  would  pro- 
duce nebula  and  would  be  culled  nebula  it'  we  could  see  them,  then 
the  energy  of  light  produces  dir<so<;iation  and  puts  the  gases  into  a 
state  which,  when  the  light  has  passed  by.  leaves  them  readv  to- 
combine  again  with  the  evolution  of  light.  There  are  a  number  of 
experiments  showing  that  phosphorescence  is  produced  by  electricid 
energy  passing  through  rarified  gases  ;  but  in  the  Nova  nebula  «& 
have  the  case  of  luminosity,  which  may  possibly  be  explained  by 
assuming  that  intense  starlight  in  passing  through  gases  is  space 
produces  similar  dissociation,  and  on  tbe  reversion  of  the  gases  to- 
their  original  state,  luminosity  may  be  emitted.  The  difficulty 
that  immediately  occurs  to  one  is  that  luminosity  produced  in  tliis- 
way  depends  upon  the  alisorption  of  energy  from  the  shell  whieh 
is  expanding  outwards,  and  this  means  that  the  energy  which  is 
left  to  go  on,as?ii?Af,  is  diminished  very  considerably.  Miss  Gierke 
has  called  attention  to  the  idea  that  the  next  few  months  will  show 
us  liow  far  this  luminosity  will  continue  in  anythiug  like  lh& 
degree  of  brightness  which  it  now  has,  or  had  in  August.  It  seems 
already  to  be  fainter,  as  Miss  Gierke  has  said.  Supposing  that  it 
grows  fainter  more  quickly  than  one  would  anticipate  in  the 
diminution  arising  from  the  simple  spreading  out  of  the  shell,  then 
this  might  possibly  be  taken  as  an  indication  that  this  luminosity 
is  produced  more  by  some  secondary  action  than  by  direct  reflec- 
tion from  nebular  matter.  The  suggestion  made  by  .Sir  Norman. 
Lockyer  in  this  matter  is  also  interesting,  viz.,  that  when  we  are 
dealing  with  collisions  of  groups  of  meteorites,  we  may  get,  as  it 
were,  interference-effects  which  may  give  rise  to  the  appearance 
of  very  great  velocity. 

Prof.  Ttiriier.  I  should  like  to  express  my  interest  in  Prof. 
Kapteyn's  suggestion.  I  do  not  know  how  far  he  alone  is  to  be 
given  credit  for  the  suggestion.  If  we  take  the  suggestion  in  a 
general  way  as  mentioned  by  Mr.  Newall,  that  is  to  say,  that 
something  is  propagated  with  the  velocity  of  light  in  all  directions, 
I  think  we  must  remember  the  elainjs,  for  instance,  of  Prof.  Max 
Wolf,  who,  a  week  or  so  before  Prof.  Kapteyn's  paper  appeared^ 
suggested  that  some  electrical  disturbance  is  the  probable  explaoa- 
tion.  and  mentioned  also  the  parallax  o"-oi2  it  would  lead  to,  and 
al$o  showed,  what  Mr.  Newall  has  emphasized,  that  the  actual 
motion  of  small  parts  of  nebulosity  from  one  photograph  to  the 
other  agrees  with  the  motion  from  the  nucleus  up  to  where  they 
now  are.  I  have  also  learned  that  in  this  week's  Sature  there  is  a 
suggestion  by  Mr.  Wilson  of  the  same  kind  ;  but  for  my  own  part 
it  seems  to  me  that  Prof.  Kapteyn's  suggestion  has  the  merit  of 
being  the  first  absolutely  simple  one,  the  travelling  of  Hhimination 
without  anv  Uypolliesis  about  electricity  or  anything  else.  Iquite 
reM^ire  the  difficulties  of  supposing  the  illumination  can  travel 
so  far  without  dying  out  altogether,  as  Miss  Gierke  says.  In  a 
conversation  I  had  wiih  her  just  before  the  meeting,  I  replied  to 
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her  thus :  "  Would  you  not  have  to  suppose  that,  in  any  case. 
Even  taking  an  electrical  disturbance  travelling  out  as  suggested,  is 
it  not  equally  difficult  to  understand  why  tTiat  should  not  die  out 
when  the  law  of  spread  is  the  same  in  both  cases  ?  "  * 

Copt.  Noble,  1  should  like  to  ask  whether  Prof.  Turner  does 
not  think  that  if  light-expansion  took  place  in  a  radial  direction 
the  external  nebula  would  not  be  more  symmetrical.  In  the 
photograph,  we  saw  on  the  screen  there  was  an  irregular  loop. 
Why  should  the  light  show  as  one  Httle  patch  ? 

The  Astronomer  Royal,  I  was  going  to  mention  the  same 
difficulty  which  occurs  to  me  in  this  explanation,  and  that  is,  that 
we  have  a  complex  structure  in  the  nebula  which  is  maintained 
at  the  different  epochs.  I  do  not  think  any  explanation  has  been 
suggested  why  this  particular  form  should  exist.  There  is  one 
form  in  particular — a  sort  of  forked  tongue  to  the  right  of  the 
centre  of  the  picture — that  preserves  its  shape,  but  is  translated 
amongst  the  stars.  The  photographs  seeiu  to  show' that  we  are 
not  dealing  with  a  uniform  shell.  Photographs  have  also  been 
obti^ined  at  Greenwich  which  support  this  view.  Mr.  Dyson  has 
taken  much  pains  in  trying  to  get  photographs  with  the  reflector, 
and  they  show  that  this  form  has  been  spreading  over  many 
months,  showing  these  details. 

Rev.  E.  Ledger.  If  the  light  is  going  further  and  further  from 
the  star  in  a  spherical  shell  of  a  certain  thickness,  and  there  is  a  wisp 
of  nebulosity,  would  not  the  illumination  appear  to  travel  along  that 
wisp  although  the  shell  was  expanding  ?  Just  before  the  meeting 
I  mentioned  it  to  Mr.  Maunder,  and  also  that  point  which  the 
Astronomer  Boyal  has  referred  to.  So  far  as  I  remember, 
Prof.  Max  Wolf  mentioned  that  he  had  measured  two  condensa- 
tions, one  of  which  was  moving  at  such  a  rate  that  it  would  take 
it  back  to  the  star  by  last  February ;  and  that  the  other  one, 
which  was  moving  more  slowly,  would  have  carried  it  back  by  a 
date  in  November.  I  think  the  star  itself  would  be  about  nine 
thousand  times  the  brightness  of  the  Sun. 

Miss  ClerJce.     5600  times  brighter  than  the  Sun. 

Rev.  E.  Ledger.     With  what  parallax  ? 

Miss  ClerJce,     A  hundredth  of  a  second. 

Mr.  Crommelin.  According  to  the  results  which  have  appeared, 
there  is  a  transverse  motion  as  well.  It  looks  more  hke  a  whirl- 
p()ol  motion.     That  might  be  explained  by  supposing  the  nebulosity 

*  [After  the  Meeting  I  made  the  following  rough  calculation,  which  seems  to 
show  that  the  faintness  of  the  illumination  is  not  prohibitive.  Light  takes 
ik  minutes  to  reach  the  Moon  from  the  Sun,  8  months  to  reach  the  nebula  from 
NovaPersei.  Taking  the  original  flare-up  to  be  5000  times  the  brightness  of 
our  Sun,  the  illumination  of  the  nebula  should  be  to  that  of  the  Moon  as  5000 
to  (30X24x60)^.  The  Moon  could  be  photographed  with  Mr.  Bitchey's 
instrument  in  (say)  0**003.  Hence  the  nebula,  if  of  the  same  albedo  as  the 
Moon,  in  ©••oa3X(3oXa4X6o)^-f  5000  =  20  minutes  say.  The  actual  ex- 
posures required  thus  seem  reasonable  on  Kapteyn's  h3rpothesis. — H.  H.  T.] 
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not  to  lie  in  one  plane,  but  to  have  a  twisted  helical  structure, 
sothfltportiouB  which  seemed  to  be  equoUy  distant  from  the  Nova 
are  not  so  in  apace. 

Eev.  &.  Ltd(/er,  I  think  Prof.  Seeliger  has  said,  in  the  last 
number  of  tlie  Agt,  Naeh.,  that  he  wade  some  calculations  as 
to  the  illumination  of  nebulosity  bv  starlight.  I  beli^re  he 
came  to  the  conclusion  that  at  the  distance  »t  which  tlie  outer 
part  of  the  nebulosity  «ould  be  there  would  be  sufficient  light  to 
produce  an  impression  on  the  photographic  plate, 

ne  Pregiihnt.  We  can  certainly  thank  Mr.  Hitcbey  for  these 
photograph?,  which  are  not  only  interesting  in  themselves  but 
have  given  rise  to  a  most  interesting  discussion. 

itfr.  Lmvu  t\ien  read  a  paper  on  the  binary  star  S  1639,  68  Comse 
Berenicia.  He  explained  that,  ahhough  some  double  stars  had 
been  observed  for  a  period  of  70  years  and  had  during  that  period 
passed  over  a  comparatively  large  distance,  it  was  difficult  to  tell 
whether  tha  motion  waa  due  to  proper  motion  or  to  orbital  motion. 
Iq  the  present  instance  a  straight  line  represented  the  observa- 
tions very  well  from  1830  to  18S8  if  direction  only  was  considered ; 
but  when  the  motion  along  this  line  was  analyzed  it  proved  to  be 
quicker  and  i]uii>ker  as  the  stars  approathed  each  other,  thus 
indicating  orbital  motion.  Ke  then  showed  that  recent  observa- 
tions had  beeii  property  located  in  the  first  qua<Irant.  The  period 
was  about  180  years. 

Mr.  Letris  then  explained  on  the  blackboard  how,  in  such  cases 
as  S  Equutei,  difficulty  was  experienced  in  determining  the  period, 
although  the  stars  had  been  under  obseri'ation  intermittently 
during  several  revolutions.  We  wanted  in  the  present  instance 
continuous  measures  esteiidlng  over  n  period  of  five  years. 

Ftof.  Turntr.  May  I  ask  Sir.  Is'ewdl  if  he  tliinks  spectroscopic 
observations  in  the  line  of  sight  would  contribute  to  the  elucida- 
tion of  this  matter?    . 

iff.  Nev\tU  said  that  Prof.  Campbell  was  engaged  in  making 
such  observatious. 

Tht  Pittiilent.  The  Society  will  thank  Mr.  Lewis  not  only  for 
the  actual  piiper  he  has  ^ven  us.  but  for  tlie  interesting  account 
he  has  given  of  the  difficulties  inherent  in  certain  classes  of  binary 

Hi:  Diisim  then  read  a  paper  by  ^i".  Baftiiisoii,  "  On  the  Com- 
parison of  Phologniphic  and  Visual  Magnitudes  of  Xova  Persei." 

A  paper  by  ,Vr.  Starttrif  niHiaun,  on  the  |>eriod  and  light-curve 
of  the  Variable  Star  T  Lyne,  was  theu  read.  The  antDor  stated 
that  this  star  >nts  supposed  to  be  variable  ivith  a  period  of  42  days, 
or  of  half  that  ^veriod,  or  it  had  been  thought  that  the  period 
might  be  about  twice  that,  namely  S6  dava.  Mr.  Williams 
had  thought  it  was  42  days,  and  lie  made  ob^en'atious  in  the 
year  1S91  for  the  purpose  of  settling  this  quc«tion.  and  from 
these  he  found  a  pertM  altogether  diSewnt :  that  is.  the  star 
is  quite  a  short-peri<xl  variable.     Dr.  llattwig,  of  Potsdam,  about 
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Ibe  same  time  was  making  observations  of  the  same  star,  and 
obtained  the  same  result. 

Prof,  Turner,  It  may  not  be  out  of  place,  although  not  directly 
•connected  with  this  paper,  to  remind  observers  of  variable  stars 
that  the  present  is  especially  an  important  epoch  for  publishing 
observations  which  have  not  yet  been  published,  because  a  catalogue 
of  new  variable  stars  is  in  preparation  by  a  committee  of  the 
Astronomische  Gesellschaft,  and  it  is  important  i;hat  aU  materials 
should  be  used  in  preparing  that  catalogue.  In  the  Ipst  number 
•of  the  Astronomical  Journal  there  is  a  paragraph  asking  observers 
to  communicate  recent  observations  to  Dr.  Miiller,  of  Potsdam. 

The  following  papers  were  announced  and  partly  read  : — 

Major  S,  G,  Burrard,  "  The  Attraction  of  the  Himalaya 
Mount'ains  upon  the  Plumb-Line  in  India." 

A,  Stanley  Williams,  "The  Period  and  Light-Curve  of  the 
Variable  Star  6685  T  Lyra)." 

TJioma^s  Lewis,     "  S  1639  Gomse  Berenicis." 

W.  U,  Robinson,  "  Comparison  of  the  Photographic  and  Visual 
Magnitude  of  the  New  Star  in  Perseus.'' 

Royal  Observatory^  Greenwich,  "  Observations  of  Occultations 
-of  Stars  by  the  Moon  and  of  Phenomena  of  Jupiter's  Satellites 
made  in  the  Tear  1901.'* 

Royal  Observatory^  Greenunch,  **  Observations  of  the  Satellite 
^f  Neptune  from  Photographs  taken  in  1899-1900." 

E.  T;  Whittaker,     '«  On  Periodic  Orbits." 

« 

The  following  gentlemen  were  elected  Fellows  of  the  Society : — 

Ashton  Charles  Allen,  34  Kensington  Palace  Mansions,  De  Vere 
"Gardens,  W. 

John  Hind  Bell,  Nautical  Almanac  Office,  3  Verulam  Buildings, 
Gray's  Inn,  W.C. 

Walter  Ernest  Beshy  (H.M.  Civil  Service),  75  The  Chase,  Clap- 
ham  Common,  S.W. 

James  Henry  Booth,  F.R.G.S.,  32  Sunny  Eoad,  South  port. 

Arthur  Thomas  Cooper,  A.JVI  .Inst.E.E.,  Rivernook,  De  Montford 
Island,  Beading. 

Joseph  Alfred  Hardcastle,  38  Eaton  Square,  S.W. 

Charles  Sumner  Howe,  Ph.D.,  Professor  of  Astronomy,  Case 
Observatory,  Cleveland,  Ohio,  U.S.A. 

William  GyJhy  Hutchinson,  Rock  Lodge,  Roker,  Sunderland. 

G,  F,  Johns,  Perth  Observatory,  Western  Australia. 

James  William  Lowber,  M.A.,  Sc.D.,  Ph.D.,  LL.D.,  F.R.G.S., 
F,R.Met.Soc.,  113  East  i8th  Street,  Austin,  Texas,  U.SA. 

H,  Krauss  Nield,  Thorold  Grove,  Sale,  Cheshire. 

Capt,  Michael  Joseph  CSullivan,  66  Fern  Grove,  Hartington 
Eoad,  Sefton  Park,  Liverpool. 
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CharUs  TaUent  Spencer,  A.MJ_aat.C.E.,  La  (juiotA,  Lyon  Boad, 
Harrow. 

Rev.  Charles  Lakeman  Ttaeedale,  M.A.,  The  Vicarage,  Weatou, 
near  Otley. 

The  follo«ing  Candidates  were  propoaed  for  election  iis  Fellows 
of  the  Society  ; — 

J.  W.  L.  Child,  Vemham,  Merton  Boad,  Wimbledon  (proposed 
by  Col.  Markwiok), 

/.  Comas  Sola  S.  Felipe,  29  8,  (xervasio,  Barcelona,  Spain  (pro- 
posed by  A,  Statiley  Williams). 

Sei'.  J.  H.  Haslaw,  M.A.,  Vicar  oE  St.  Saviour's,  Denmark 
Park,  S.E.  (propoaed  by  D.  G-.  Simpson). 

Joseph  Laiit,  B.Sc,  F.I.C.,  Royal  Observatory,  Cape  of  Good 
Hope  (proposed  by  Sir  D,  Gill). 

Joges  Chandra  Bonj,  M.A.,  Professor  of  Physical  .Science, 
Cuttack,  India  (propoaed  by  M,  Chandra  Ghosh). 


THE  BRITISH  ASTRONOMICAL  ASSOCIATION. 

The  second  ordinary  Meeting  of  the  twelfth  Session  o£  the  Associa- 
tion was  held  at  Sion  College,  on  AVednesday,  the  iSth  December, 
igot,  Mr.  0.  M.  Seahrolce,  President,  in  the  Chair. 

Mr.  Alexander  Smith  contributed  a'  supplementary  paper  on 
"  Nova  Persei,"  giving  the  result  of  50  exposures  which  we  had 
made  on  the  star,  ranging  from  a*"  10'°  down  to  5'",  and  extending 
over  the  period  from  March  20  to  November  14.  In  the  March 
photograph  the  aureola  was  absent,  though  there  were  faint  indica- 
tions of  a  darkening  towards  the  centre.  By  August  16  the 
aureola  had  become  conspicuous,  and  it  had  remained  so  e\'er  since. 
There  had  been  a  gradual  increase  in  the  breadth  of  the  aureola 
in  its  relation  to  the  diameter  of  the  central  image  of  the  star. 
In  other  words,  as  the  central  image  had  decreased  in  size  the 
aureola  had  not  decreased  correspondingly.  This  led  him  to  the 
tlieory  tliat,  if  the  central  star  disappeared,  the  *uys  which  now 
produced  the  aureola  would  give  rise  to  an  image  having  the 
appearance  of  a  planetary  nebula.  This  theory  appeared  to  riiceive 
some  support  from  the  visual  observations  of  Prof.  Barnard,  who 
found,  when  using  the  Liok  refractor,  that  the  focas  of  planetary 
nebidto  lay  beyond  that  of  ordinary  stars. 

M.  Anioniadi  described  eight  of  his  drawings  giving  the  recent 
appeai'ances  of  the  planetg  Yenus,  Mars,  Jupiter,  and  Saturn  in 
1901.  The  most  interesting  facts  in  connection  with  Mars  during- 
the  last  apparition  of  the  planet  were  the  faint  half-tones  of  the 
Northern  Hemisphere,  and  the  remarkable  doubling  of  the  Cere- 
bus  and  Styx.     'J'he  Red  Spot  of  Jupiter,  whose  drift  in  longitude 
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was  so  striking  during  these  last  years,  has  remained  almost 
stationary  since  October  1900,  when  its  longitude  was  45^.  A. 
most  abnormal  swelling  of  the  South  Tropical  Belt  was  seen 
invading  the  south  temperate  zone  last  summer ;  it  began  to  be 
visible  very  early  in  the  apparition,  but  was  especially  conspicuous 
in  September,  when  its  intensity  almost  equalled  that  of  the 
Great  Belt.  Saturn  did  not  offer  any  striking  peculiarities  this 
year.  The  drawing  of  Yenus  was  taken  with  the  9|.-inch  Cooke 
English  equatorial  of  Mr.  Chatwood's  observatory,  at  Worsley^ 
Manchester. 

The  Presidmt  said  it  had  not  been  possible  to  have  M.  Anton  i- 
adi's  diagrams  photographed  in  time,  so  that  lantern-slides  might 
be  prepared  for  the  Meeting ;  but  he  hoped  that  at  a  later  date 
they  might  be  thrown  upon  the  screen.  He  asked  if  M.  Autoniadi 
had  anything  to  say  on  the  "  aureola  "  round  the  Nova. 

M,  Anioniadi  said  that  the  nature  of  the  "  aureola  "  had  been 
80  very  thoroughly  investigated  by  Prof.  Max  Wolf,  of  Heidel- 
berg, that  he  had  nothing  to  add  to  what  was  already  knoviai  on 
the  subject.  The  valuable  experiments  of  Mr.  Alexander  Smith 
confirmed,  he  thought,  very  conclusively,  Prof.  Wolf's  statements.. 
Some  discussion  ensued  concerning  the  aureola,  and  particularly 
as  to  the  verification  of  the  light  from  the  two  aureolas  of  the 
^ova,  producing  respectively  the  bands  in  the  spectrum-photo- 
graphs. 

Mr.  C.  ThwaiUs  asked  what  was  the  cause  of  the  curious  cutting 
in  half  of  the  aureola.  An  ordinary  object-glass,  if  cut  in  half, 
gave  a  circular  image.    Why  should  the  cone  be  cut  in  half  ? 

The  President  said  if  they  took  a  circular  object-glass,  bringing 
the  rays  of  light  from  a  star  to  a  point,  they  had  a  cone  of  rays 
coming  practically  to  a  point ;  but  if  they  took  half  that  object- 
glass,  they  would  have  only  half  a  cone  of  rays,  and  any  section 
of  that  half  cone  was  a  semicircle. 

M.  Antoniadi  explained,  by  a  diagram  on  the  blackboard,  hovv, 
through  the  action  of  the  flint,  the  rays  of  high  refrangibility 
giving  rise  to  the  "  aureola ''  have  their  focus  farther  from  the 
object-glass  than  the  plate,  and  how,  by  stopping  one-half  the 
aperture,  a  semicircular  **  aureola  "  round  a  circular-star  image  is 
obtained.  In  that  case  the  semicircular  "  aureola  "  is  the  section 
by  the  plate  of  a  half-cone  at  right-angles  to  the  optical  axis,  while 
the  half-cone  of  ordinary  rays,  having  its  apex  on  the  plate,  gives 
rise  to  a  small  circular  dot.  The  discussion  was  continued  by  the 
President,  and  Messrs.  Holmes,  Ellis,  and  Maw. 

In  a  paper  on  "  A  Dark  Spot  in  Jupiter's  South  Temperate  Zone, 
1 90 1,'*  Jifr.  W.  F,  Denning  said  that  among  the  more  prominent 
featuiies  exhibited  by  Jupiter  during  the  opposition  of  1901,  one 
of  the  most  interesting  was  a  dark  irregular  spot  situated  in  the 
-south  temperate  zone,  and  in  approximately  the  same  latitude  as 
the  Great  Eed  Spot.  It  seemed  to  have  been  fii'st  observed  by 
Mr.  Scriven  Bolton  in  the  middle  of  May.    The  apparition  was 
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signjfioiuit  in  connection  with  the  theory  of  recurrent  disturbances  ' 
on  Jupiter. 

riie  Rev.  T.  E.  li.  Phillips  inquired  whetjier  thi§  spot  was  not 
the  «ame  as  tlie  ona  shown  on  M.  Antoniadi'a  drawingR  just  ] 
exhibited.  ; 

A  paper  on  "  Photography  with  a  Small  Telescope  "  was  con- 
tributed by  Mr.  John  Orit/tf,  of  Thames,  New  Zealand,  and  two 
photographs  of  the  Gre^t  Uoinet,  by  Mr.  Grigg,  were  thrown  upon 
the  screen,  ■  The  comet  was  in  Orion,  near  the  belt.  The  photo- 
graphs showed  the  dark  rift  in  the  principal  tail,  also  the  remark- 
able long,  faint,  lateral  tail.  {_Mr.  Geo.  Bruford,  who  had  just 
returned  from  Australia,  described  the  appearance  of  the  comet, 
and  referred  to  the  gradual  closing  up  of  the  tails,  which  had  at 
first  been  wide  apart.] 

Notes  on  a  brilliant  fireball  of  December  4  were  presented  by 
Mr.  Walttr  E.  Bexlty  and  Mr.  VV.  C.  TetJey,  after  which  a  paper 
on  the  "Apparent  Thinniug-out  of  the  Stars,"  contributed  by 
Mr.  J.  E.  Oore,  wae  read.  The  writer  leferred  to  the  table  given 
by  Mr.  G.  J.  Burns  in  the  July  number  of  the  Journal,  sliowing 
ail  stars  brighter  than  the  sixth  photometric  magnitude,  with  the 
"  indicated  density  "  for  each  magnitude,  and  said  that  to  extend 
this  to  the  aeienth  photoraetric  magnitude,  he  (Mr.  Gore)  had 
made  a  careful  enumeration  of  all  stars  from  6'o  to  6*99  in  the 
Harvard  Photometric  DKvehinvtteniHg,  recently  published.  As 
Mr.  Bums  said,  "  the  fact  that  the  indicated  density  is  always 
less  than  unity  can  hitrdly  be  due  to  any  other  cause  than  actual 
thinning-out  of  the  stars  as  the  distance  from  us  increases,"  and 
tended  to  show,  as  he  (Mr.  Gore)  had  always  contended,  that  our 
visible  universe  is  finite  in  extent.  His  views  on  the  subject  were 
strongly  supported  by  Dr.  Boberts's  photographs. 

In  a  furtlier  paper  on  the  same  subject,  Mr.  G.  J.  Burns  tabu-!- 
lated  the  values  of  the  thinuing-oiit  index  for  magnitudej  2  to  15, 
distinguishing  those  obtaiued  by  photographic  methods,  and  said 
that  a  glance  at  tbe  table  showed  how  steadily  the  thinning-out 
index  diminished  as  we  went  down  the  table.  If  the  numbers 
were  plotted  on  squared  paper,  it  would  be  seen  that  the  indices 
were  grouped  roimd  a  line  which  would,  if  produced,  cut  the  asia 
of  magnitude  at  about  20.  This  signified  that  if  the  stars  below 
the  15th  magnitude  thin  out  at  the  same  increasing  rate,  they 
ceased  altogether  at  the  20th  magnitude.  Dr.  Koherts's  photo- 
graphs seemed  to  indicate  that  stars  ceased  altogether  at  about 
the  iSlh  magnitude.  The  tolal  so  obtained  was  about  a  hundred 
millions. 

Mr.  Ci-mimeliit  said  it  was  a  little  difficult  to  see  how  there 
could  be  a  definile  limit  to  the  magnitude  of  ihe  stars  in  our 
universe.  Even  if  we  supposed  that  the  Uni\er8e  bad  a  definite 
limit  in  apace,  it  would  seem  that,  if  we  had  stars  in  it  of  ail 
possible  1^^,  there  must  be  some  stars  that  were  once  brightflr 
but   had  now  reached  such  a  faint  condition  that,  although  com- 


Feb.  1902.]       Royal  Meteorological  Society.  85 

paratively  near  us,  they  were  of  a  very  low  order  of  toagnitude. 
So  long  as  they  were  giving  out  any  light  at  all,  they  would 
belong  to  some  definite  stellar  magnitude,  and  he  did  not  see  how 
they  could  draw  a  definite  line,  and  say  there  would  be  np.  objects 
below  a  definite  limit  of  magnitude. 

Mr.  Holmes  said  that,  supposing  we  had  stars  extending  un- 
limitedly  in  every  direction,  was  not  the  result  found  just  what  we 
had  reason  to  expect  from  the  certain  knowledge  that  space  was 
also  filled  with  as  infinite  a  number  of  minute  dark  particles, 
which  must  stop  light  and  eventually  act  as  a  fog,  cutting  ofE 
everything  beyond  a  limit  that  no  instrument  could  be  made  to 
pass  ? 

Mr.  Wesley  thought  there  must  always  be  a  limit  to  length  of 
exposure  in  photographing  the  stars,  because  there  was  a '  certain 
amount  of  light  in  the. sky,  and  when  that  began  to  take  effect  it 
was  necessary  to  stop  the  exposure,  or  the  plates  would  be  fogged. 
This  might  prevent  the  faintest  stars  being  photographed  ;  but  it 
did  not  follow  that  there  were  no  more  stars  iii  existence. 

Dr.  Smart  submitted  an  approximate  ephemeris  for  Haltey's 
Comet,  which  was  expected  to  return  to  perihelion  about  May  23^ 
1910. 

The  Meeting  concluded  with  the  reading  of  a  paper  by  Mri  TT. 
Alfred  Parr^  on  the  annular  eclipse  of  the  Sun,  Nov.  11,  190 1, 
observed  in  Florence  as  a  partial  eclipse  under  exceptionally  favour- 
able weather-conditions.  < 


•  \ 


THE  EOYAL  METE  GEOLOGICAL  SOCIETY. 

Thb  Annual  General  Meeting  of  this  Society  was  held  on 
Wednesday  evening,  the  15th  of  January,  at  the  Institution  of 
Gvil  Engineers,  Westminster,  Mr.  W.  H.  Dines,  President,  in  the 
Chair. 

The  Secretary  read  the  Eeport  of  the  Council  for  the  past  year, 
which  showed  the  Society  to  be  in  a  satisfactory  condition,  there 
being  an  increase -of  twenty-eight  in  the  number  of  Fellows. 

The  Symons  Gold  Medal,  which  has  recently  been  founded  as  a 
Memorial  tp  the  late  Mr.  G.  J.  Symons,  F.E.S.,  the  distinguished 
Meteorologist,  was  presented  to  Dr.  Alexander  Buchan,  F.R.S., 
for  his  work  in  connecfeiou  with  Meteorological  Science. 

The  President^inhis  Address,  dealt  with  the  "Theory  of  Probability 
applied  to  various  Meteorological  Problems."  He  considered  that 
for  all  practical  purposes  weather-conditions  may  be  looked  upon 
as  purely  accidental,  and  that  we  may  apply  to  them  the  laws  of 
chance.  They  are  not  by  any  means  in  reality  a  matter  of  chance, 
for,  although  we  cannot  discover  it,  there  is  doubtless  a  cause  for 
each  kind  of  weather,  normal  or  abnormal.  After  speaking  upon 
the  subject  of  weather-forecasting  he  dealt  with   the  question, 
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How  long  is  required  to  obtain  a  true  average  ?  He  has  eor 
the  concluBion  that  lo  yeare'  tetnperature-observatious  give  a  i 
of  which  the  probable  error  is  a  little  under  one  degree  ;  30  ; 
reduce  this  to  half  a  degree  ;  50  years  to  one-third  of  a  degree  f 
and  100  years  to  one-quarter  of  a  degree.  After  dealing  with 
barometer-observations  aud  rainfall  he  proceeded  to  speak  oC 
weather-almannca,  cycles,  &c.  In  concluaion  he  said  : — "  Meteoro- 
logy is  far  moi-e  than  a  statistical  science,  and  is  very  closely 
dependent  upon  theoretical  mechanics  and  thenno-dynamics,  and 
in  the  application  of  these  subjects  to  meteorology  lies  the  beat 
hope  of  success." 

The  Council  for  the  ensuing  year  were  then  elected,  Mr.  W.  If. 
Sines  being  the  President,  Mr.  F.  C.  Bayard  and  a-.  H.  R.  MiU, 
Secretaries. 


Note  on  Mr.  de  Sitter's  recent  Paper  *. 

It  is  far  from  my  wish  to  extend  this  discussion  beyond  the  limita 
of  its  interest  and  use  ;  at  first  I  hoped  it  might  cover  sei-eral  of 
the  points  of  interest  connected  with  the  determination  of  the 
constants  of  Jupiter's  system ;  but  it  has  turned  upon  two  only, 
-and  it  does  not  now  seem  expedient  to  introduce  fresh  ones.  I 
shall  merely  add  a  few  words  ou  the  matters  before  us. 

Mr.  de  Sitter  enquires  how  I  derive  a  value  i/i3'492  for  Jupiter's 
«lliphicity  from  the  quantity  which  Souillart  quotes  from  iJam- 
■oiseau's  Mimoii-e  Maimsci-it,  J=-o247i87.  The  answer  is 
simple :  my  authority  for  this  number  is  Damoiaeau  himself,  who 
Btattis  it  on  page  ii  of  the  Introduction  to  his  Tables  EcKptiqueg. 
I  treat  it  as  a  number  familiar  to  any  student  of  the  subject, 
rather  than  calculate  the  ellipticity  afresh  with  debateable  data ; 
but  if  its  use  in  my  argument  appears  to  Mr.  de  Sitter  unfair  to 
his  position,  I  regret  it,  for  the  alternative  values  which  ho 
accepts  would  have  served  my  purpose,  since  they  also  are  in 
marked  excess  above  the  most  reputable  direct  measures. 

I'or  the  only  point  is  whether  J6"  appears  to  be  so  well  deter- 
mined that  we  may  properly  disregard  a  correction  to  it.  To 
justify  such  a  course  Mr.  de  Sitter  collects  the  different  determina- 
tions and  exhibits  their  agreement  with  oue  another  ;  and  if  we 
look  at  the  numbers  which  he  brings  together  I  think  that  all  who 
know  the  subject  will  admit  that  when  they  do  agree  their 
unanimity  is  wonderful.  Unfortunately  it  is  also  fallacious.  It  is 
true  Laplace's  value,  o'ozigo,  and  that  derived  by  Dr.  Cohn, 
O'02O95,  confirm  one  another  well  enough;  hut  in  Damoiseau's 
Introduction  there  are  materials  for  inferring  t^io  other  values  for 
Jb',  which  differ  materially  from  these  and  still  more  from  one 

•  Sse  Obttrr^tttory,  Deoember  igoi,  Jnnuarj  1901, 
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Another :    the  first    of    these  was  that  used    provisionally  by 
Damoiseau— one  of  the  data  '*  qui  supposent  les  constantes  de 
Delambre";    it  is  to  be  inferred  from  the  stated  elliptidty, 
1/13*492,  and,  as  Bessel  showed*,  this  number,  in  conjunction 
with  the  constants  of  Delarobre — that  is  to  say,  of  the  Mecanique 
■Celeste — leads  to  the  value  0*02472.    This  is  the  number  which 
Souillart  afterwards  found  in  Damoiseau's  Memoire  Manuscrit, 
^and  it  must  be  compared  with  Laplace's  value  as  it  stands,  for  all 
•depend  on  the  same  constants.     Damoiseau  afterwards  adopted 
•constants  of  his  own,  and  left  materials  on  pp.  i  &  ii  of  his 
Introduction  from  whi6h  the  corresponding  value  of  J6^  and  other 
•quantities  may  be  inferred;   from   Souillart  we  learn   that  he 
•changed    Jupiter's    diameter    from    Laplace's   value    39"*oo    to 
3  6"' 7  4,  a^d  the  value  of  J6^  was  worked  out  by  Adams  t  and 
proves  to  be  0*02166.    Now  Mr.  de  Sitter  supposes  J6^s=o*2472 
to  have  been  associated  with  diameter  36^*74,  and  hence  multiplies 
Laplace's  and  Cohn's  values  by  (39*00/3 6*  7 4)*,  before  making  a 
comparison.    In  place  of  doing  this  they  should  have  been  taken 
as  they  , stand,  and  Damoiseau's  other  value  should  have  been 
included  after  reducing  it  by  the  factor  (36*74/39*00/.    We  then 
get  four  comparable  quantities,  0*02 1 90, 0*02095,  0*02472,  0*01923, 
The  third  and  fourth  are  two  reductions  of  the  same  observations 
by  the  same  calculator,  and  they  differ  from  one  another  by  one- 
fourth  part  of  their  mean.    Mr.  de  Sitter  has  stated  that  J5^  is 
one  of  the  few  constants  of  which  more  than  one  reliable  deter- 
mination exists.   I  think  it  is  pretty  clear  from  the  above  that  they 
are  as  much  at  sixes  and  sevens  as  any  other  element. 

We  must  now  return  for  a  moment  to  the  effect  of  a  correction 
to  J6'  upon  the  mass.  I  do  not  propose  to  follow  Mr.  de  Sitter 
into  the  shadowy  region  of  forecasts  of  probable  errors.  Eecalling 
the  equation 

doi dM      d^l^/a^l 

^V""       M  ■''i  +  JftVa.^' 

^nd  taking 

M'=io48,    J6*=*o247,     «i^=32*4> 
a3^=^2*3,       ttg^ss  209*1,     a/=647*2, 

it  is  clear  that  to  neglect  a  difference  equal  to  that  actually  found 
between  the  two  values  implied  in  Damoiseau's  Introduction  is 
equivalent  to  neglecting  0*20  in  M  whenever  a^  occurs,  0*08  for 
%  0*03  for  flfg,  o*oi  for  a^.  To  forecast  the  effect  of  so  complicated 
^  neglect  upon  the  resulting  value  of  M  appears  to  me  very 
doubtful;  Mr.  de  Sitter's  argument  makes  it  quite  insensible. 
An  argument  is  for  those  whom  it  convinces.  If  it  were  my  own 
me  1  should  not  feel  altogether  at  ease  in  simply  arguing  away 
quantities  so  involved  and  in  some  respects  so  considerable,  which 

*  Astronom,  Untersuchungen,  ix.  vol,  ii.  p.  63, 
■f  'Oolleoted  Papers,*  ii.  p.  191. 
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might,  moreover,  without  any  difficulty,  huve  been 
solution. 

But  Mr.  de  Sitter  urges  that  no  reliabla  value  of 
have  emerged  from  his  observations.  For  curiosity  I  have  solved 
BesBel's  four  deterniiuationa  o£  the  mean  distances  for  the  value  pf 
J6'  as  well  as  that  of  M,  and  they  give  .Ti'=o-oi07  to  JP=a 
0-0131,  according  to  the  way  they  are  weighted  ;  it  seems  quite 
possible  that  the  adinittfcdly  finer  Cape  obaervatioua  viould  hav©; 
given  a  value  that  was  nut  altog«ther  coiitemptible,  had  Mr.  de- 
Sitter  given  them  the  chance.  But  the  goodness  or  badness  of 
the  value  of  3lf  is  not  altogether  to  the  point ;  the  point  is  that 
unless  the  work  is  so  arrangei!  as  to  [lermit  the  solution  to  separata 
the  correction  of  M  from  that  of  Hi',  the  latter  simply 
behind  to  vitiate  the  former. 

With  the  rest  of  Sir.  de  Sitter's  paper  1  have  little  to  di 
gthose  »'ho  have  the  ciipiosity  I  unist  leave  to  discover  what  grouud 
1  there  may  be  for  a  flat  contradiction  oE  my  statement  that  Bessej' 
*  Beatimrnung  der  Masse  des  Jupiler '  detensines  the  four  niea 
distances  independently  ;  for  I  can  find  none  myself.     Wliatevc 
may  be  their  value,  they  are  there,  and  can  he  used,  as  I  have  use 
them  ahoi'C,  for  finding  J6',  or  for  any  other  purpose,  besides  the 
determination  of  M. 

As  to  my  other  point,  that  Marth  used  a  wrong  forraiJa,  and 
ignored  sensible  perturbations,  in  calculating  the  mean  distances^ 
there  seems  nothing  now  to  add ;  for  it  is  admitted  in  full,  and 
all  Mr.  de  Sitter's  definitive  results  have  been  recalculated  in  con- 

Durhnm.  1902.  Jiui.  13.  K.  A,  SAMPSON. 

[We  are  obliged  to  Prof.  Sampson  and  Mr.  de  Sitter  for  thi» 
interesting  discussion,  which  has,  uo  doubt,  proved  instructive  tKl 
our  readers ;  but  we  hope  that  Mr.  de  Sitter  will  not  think  it 
necessary  to  odd  anything  further. — Eos.] 


7»e  Saent^fie  Life*. 

OcB  first  anniversary  in  a  new  century  btings  us  to  a  parting  of 
the  ways.  Behind  us  lies,  in  th"  clear  perspective  of  recorded 
events,  the  progress  and  work  of  the  Eoyal  Society  from  its 
fbundaliou  two  and  a  half  centuries  ago ;  before  us,  even  the 
immediate  future  can  be  but  faintly  outlined  through  the  momiug 
mist  of  a  new  era.  Surely  no  one  of  the  foundfrs  of  the  Society 
would  have  been  bold  enough  to  forecast  the  marvellous  "  improve- 
ment of  natural  knowledge  "  which,  under  the  influence  of  the 
Society,  has  been  won  hv  methods  of  experiment  and  induction. 

■  All  eilrapi  fmin  thv  IVan  repint  o(  Sir  WiUiwu  Hucgins's  apcach  at  tiia 
Aani'fwirv  rHnntr  of  lh#  Rnj*!  Sccieij  on  Nov.  j;  Um,' 
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To  some  of  the  founders  would  have  heen  not  less  surprising  the 
conditions  under  which  this  great  work  has  been  accomplished. 
The  master  minds  of  that  age  were  more  or  less  under  the  influence 
of  the  ideas  represented  by  the  monastery  and  the  cell — that  is  to 
say,  an  academy  in  which  the  Fellows  live  apart  from  common  life, 
and  are  secluded  from  its  cares  and  interests.     We  find  these 
ideas  in  Bacon's  "  Salomon's  House,"  in  his  classical  fable  of  the 
new  Atlantis ;   even  more  strongly  in  the  generous  plan  for  a 
scientific  college  submitted  to  Boyle  by  the  noble-hearted  Evelyn ; 
and  in  Cowley's  proposition  for  a  college  of  experimental  philo- 
sophy.    Now  the  great  work  of  the  society  has  been  done  not  in 
the  seclusion  of  an  academy,  but,  so  to  speak,  in  the  world.     The 
Fellows  have  not  been  supported  in  a  learned  leisure  by  the  Society, 
but,  taking  their  full  part  in  the  work  of  the  world,  of  their  own 
substance  maintained  the  Society.      Under  these  circumstances 
there  was  no  need  to  limit  the  number  of  Fellows  to  the  27  fathers 
of  Salomon's  House,  or  to  Cowley's  20  philosophers.    The  Society's 
450  Fellows,  all  taking  their  part  in  the  common  life  of  the  nation, 
are  a  great  power,  each  Fellow  acting  upon  the  men  around  him, 
and  so  the  Society,  like  a  leaven,  leavening  the  mind  of  the  people 
with  the  vivifying  ferment  of  natural  knowledge.     And  I  think 
upon  the  Fellows  themselves  the  living  in  constant  touch  with  the 
needs  and  activities  of  common  life  may  well  act  as  a  stimulus  to 
that  alertness  of  mind  which  is  most  favourable  to  scientific  pro- 
gress and  discovery.     Still,  after  all,  in  principle  the  older  men 
were  in  the  right,  for  the  idea  underlying  the  academic  grove  and 
the  cloister,  and  for  which  these  extem«d  conditions  of  life  were 
then  considered  necessary — namely,  simplicity  of  living  and  absolute 
devotion  to  the  pure  quest  of  truth,  unswayed  by  the  glittering 
tinsel  of  social  distinction  and  success,  are  precisely  those  condi- 
tions of  being  which  find  access  to  nature's  most  secret  places.     A 
distinguished  Fellow  of  this  society,  himself  an  illustration  of  this 
spirit,  who  by  his  researches  has  illumined  and  advanced  almost 
every  branch  of  physical  science,  told  us  at  our  anniversary  two 
years  ago,  "  that  a  man  who  is  able  to  devote  himself  to  the  study 
of  nature  has  as  good  a  position  as  the  world  is  able  to  confer." 
Lord  Bayleigh  is  surely  right — there  is  no  higher  position  to  which 
^e  can  aspire.    It  is  not  needful  in  such  an  assembly  as  this  to 
dwell  upon  the  more  outward  and  visible  signs  of  the   great 
advance  of  science,  in  which  the  Eoyal  Society  has  taken  a  leading 
part,  such  as  the  railroads,  which  have  brought  us  from  our  homes, 
or  this  light,  which  makes  the  night  almost  as  cheerful  as  the 
day.    I  wish  rather  to  ask  you  to  consider,  what  is  not  less  real, 
though  it  may  be  less  in  evidence — the  inward  and  intellectual 
change  in  the  way  of  looking  at  things  in  all  departments  of 
thought,  which  has  been  brought  about  by  experimental  science, 
to  an  extent  before  unknown,  each  man  thinking  for  himself ;  no 
longer  sluggishly  accepting  the  dogmas  of  the  past,  but,  as  far 
as  may  be  possible,  proving  all  things  by  the  Lydian   mode   of 
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esperienro  and  observn,lion.  Surely  this  indirect  outcome  of  th^. 
Boyal  Society's  work  upon  the  inind  of  the  people  ia  a  contribu- 
tion of  not  less  price  tlion  the  direct  "improvement  of  natur^ 
knowledge,"'  morvellous  as  it  is,  which  the  Society  has  ftccomptished.; 
The  ejtteut  to  which  this  leaven  o£  the  scientific  spirit  has  spread, 
among  the  people  is  shown  by  the  number  of  daughter  societiea, 
each  devoted  to  a  single  branch  of  science,  which  have  risen  up 
about  the  Royal  Society,  It  is  also  shown  by  the  wonderfij 
activity  of  the  scientific  press.  There  ia  scarcely  a  department  of 
science,  however  small,  which  haa  not  a  serial  to  record  its  pro- 
gress, and  which  does  not  require  a  separate  library  to  hold  the 
boots  wrilten  about  it.  Surely,  aa  Pellowa  of  thia  Society,  at  thia 
partiiig  of  the  ways,  at  the  opening  of  a  new  century,  we  may  tura 
from  the  past  with  no  little  pride.  The  Society  has  never  befor* 
stood  ao  high  as  at  the  present  time  with  regard  to  its  scientific 
activity,  and  to  the  number  and  quality  of  the  papers  published  in 
its  '  Proceedings '  and  '  Transactions.'  As  the  day  of  the  new 
century  breaks,  natural  knowledge  will  increase,  and  with  the 
growth  of  knowledge  power  over  nature.  Many  diaeasea  will  be 
arrested,  and  man's  needs  more  directly  met  out  of  the  bountiful 
stores  of  nature.  But  more  precious  still  to  us  should  he  the 
higher  intellectual  joys  and  the  more  profound  mental  conceptions 
which  must  accompany  a  fuller  reielation  of  the  divine  thought  ia 
nature. 


COREESPONDENCE. 

To  the  Editors  of  •  Hit  Ohsei-vaiory.' 
The  Reduction  of  Hornsby^s  Observations. 

G-EHTLElIEy, — 

In  the  December  number  of  this  magazine,  Dr.  A.  A, 
Ramhaut,  Eaddiffe  Observer,  in  an  appreciative  rerien-  of  the 
work  done  by  Dr.  Downing  in  re-reducing  Taylor's  Madras  Cata- 
logue, again  calls  attention  to  the  desirabihty  of  reducing  and 
publishing  the  obaervations  made  by  Dra.  Hornsby  and  Robertson, 
Savilian  Professors  of  Astronomy  at  Oxford  and  also  Radcliffe 
Obseriers  (at  that  time  the  positions  were  held  together)  from 
1774  onwards.  Dr.  Bambaul  and  I  are  both  auccessors  to  these 
able  men  in  different  ways  (the  office  of  Radcliffe  Observer  having 
been  separated  from  the  Professorahip  of  Astronomy  in  1839  by 
the  action  of  the  Radcliffe  Trustees,  who  have  complete  control  of 
the  Eadclifie  Observatory  independently  of  the  University),  and  it 
will  therefore  be  readily  conceived  that  I  have  nolack  of  sympathy, 
in  the  abstract,  with  the  reduction  and  publication  of  observations 
in  which  I  have  an  equal  sentimental  interest  with  Dr.  Eambaut. 
I  must  confess  that  I  do  not  regard  the  question  of  the  value  of 
old  observations  aa  altogether  clear,  but  I  do  not  wish  to  raise 
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it  now.  For  the  present  purpose  I  wish  to  recognize  that 
Dr.  Bambaut  has  earned  our  gratitude  by  demonstrating  the  value 
of  these  observations,  and  to  range  myself  alongside  him  in  the 
hope  that  they  may  be  published. 

I  have  now  to  add  that  it  has  been  my  ungracious  lot  to  oppose 
the  particular  scheme  suggested  by  Dr.  Eaimbaut  for  publishing 
them,  and  I  think  the  time  has  come  for  explaining  my  reasons 
puUicly.  (They  have  been  fully  explained  to  Dr.  Eambaut  himself., 
without  eliciting  any  reply  from  him.)  In  his  article  in  the 
December  number  of  this  magazine  he  rather  gives  the  impres- 
sion that  the  difficulties  in  promoting  this  pubb'cation  have  been  of 
a  quite  general  character  :  "  Are  astronomers  content,"  he  writes, 
^io  leave  all  this  material  unused,  to  moulder  in  oblivion,  while 
more  recent  and  possibly  less  accurate  observations  are  submitted 
to  a  costjy  and  laborious  re-reduction  ?  "  This  should  be  the 
language  of  a  man  who  has  tried  various  methods  and  made  several 
applications  without  success ;  but,  so  far  as  I  know,  Dr.  Eambaut 
m  hitherto  made  only  one  specific  application,  to  which  there  are, 
at  least,  two  grave  objections ;  these  have  been  pointed  out  to  him 
and  he  has  offered  no  reply,  but  merely  repeated  his  application  in 
the  same  terms. 

The  application  is  referred  to  by  him  in  the  last  Eeport  of  the 
Badcliffe  Observactory  (see  Mon.  Not.  B.  A.  S.  Ixi.  p.  227).    It  is 
there  stated  that  an  applicatien  to  the  Government  Grant  Com- 
mittee of  the  Eoyal  Society  had  not  succeeded  owins  to  the 
magnitude  of  the  sum  asked  for  (£2000).     The  magnitude  of  the 
sum  is  certainly  a  difficulty :  it  is  half  the  total  annual  grant  for 
all  the  sciences  put  together.     But  this  is  by  no  means  the  only 
difficulty :  there  are  others  connected  with  the  manner  in  which  the 
sum  was  to  be  spent.    It  was  to  pay  the  salaries  of  two  computers 
for  ten  years,  at  X 100  a  year  each.    Now  this  is  quite  inconsistent 
with  fair  market-prices  in  England,  and   especially  in   Oxford. 
The  Greenwich  system  of  taking  bright  boys,  of  about  14  or  15, 
for  a  few  years  to  do  computing  is  pretty  well  known.     Their 
salaries  are  .£36  a  year  at  first,  and  are  gradually  raised  in  recogni- 
tion of  merit  and  experience :  but  they  never  come  near  £100  a 
year  for  mere  computing,  though  a  boy  who  learns  to  observe  with 
various  instruments  and  does  a  good  deal  of  extra  work  with  them 
may,  perhaps,  get  nearly  this  amount  towards  the  end  of  his  stay. 
The  Greenwich  price  of  good,  accurate,  straightforward  computing 
might  be  put  at  an  average  of  £50  a  year.    In  Oxford  the  market- 
price  is  even  less.    When  I  came  to  Oxford  some  years  ago  and 
adopted  the  Greenwich  plan  of  getting  boys  from  school  (one 
of  the  Choir  Schools  actually)  to  do  the  work  of  measurement 
and  reduction  of  the  Astrographic  Chart  plates,  I  started  with 
the  Greenwich  figures — £^  a  month.    But  it  was  pointed  out  by 
my  Board  of  Visitors  that  boys  of  the  same  class,  employed  at  the 
Bodleian  Library  on  work  of  a  comparable  kind,  only  got  £2  a 
month  ;  and  that  I  must  not  spoil  the  market-prices  for  others. 

i2 
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Slatters  were  arranged  accordingly  :  commencing  salary  ^£24, 
gradually  raised ;  and  I  do  not  tliink  it  is  unfair  to  put  the 
average  price  of  good  computing  in  Oxford  at  ^£36  a  year,  or  even 
leas.  There  is,  according  to  my  experience,  excellent  material 
constantly  to  be  had  at  this  price.  Those  who  come  spend  a  few 
ye^rs  bot\veen  school  and  some  other  employment  in  doing  this 
work,  which  they  do  well ;  and  though  it  is  not  always  directly 
naefiil  to  them  afterwards,  they  learn  accuracy  and  regular  habits 
of  work. 

Now  I  have  no  hesitation  in  saying  that  the  reduction  of 
Homsby'a  observations — the  mechanical  part  of  it,  of  course — 
could  be  done  thoroughly  well  in  this  way.  If  Dr.  Kambaut 
wants  two  computers  for  ten  years,  the  proper  sum  to  apply  for  is 
.£720,  not  i;2ooo.  How  am  I  to  support  an  application  by  him 
for  £200  a  year  to  pay  two  computers,  when,  for  the  last  six  years,  I 
have  been  receivingfrom  the  very  same  Board  a  grant  of  only  .£150 
to  pay  an  average  of  five  computerB  in  tbe  very  same  city.  How 
are  others  to  get  work  done  in  the  same  city  if  Dr.  Eambaut  Bpoiis 
the  market  altogether  in  this  way  ?  These  questions  have  been 
put  clearly  before  him,  and  I  understood  at  one  time  that  he 
recognized  their  importance,  and  would  endeavour  to  modify  hia 
application  accordingly:  later  he  briefly  informed  me  that  he  had 
altered  his  mind,  but  I  have  not  had  any  indication  as  to  his 
reasons  for  ho  doing. 

There  is  another  question  concerning  this  work  which  has  not 
yet  been  satisfactorily  answered  to  my  knowledge.  Is  it  impossible 
to  do  these  reductions,  or  at  any  rate  a  considerable  part  of  them, 
as  the  ordinary  work  of  the  Hadcliffe  Observatory  ?  Sir  David 
Gill  has  set  an  excellent  example,  at  the  Cape  Observatory,  in 
stopping  current  observations  in  order  to  bring  up  arrears.  Could 
not  the  current  transit-circle  observations  at  the  Eadcliffe  Observa- 
tory be  stopped  for  3  few  years  in  order  to  bring  up  these  im- 
portant old  arrears  ?  I  might  put  the  question  to  Dr.  Bambaut  in 
his  own  words  very  slightly  modified  :  "  Is  he  content  to  leave  all 
this  material  vmused,  to  moulder  in  oblirion,  while  recent  and 
possibly  less  valuable  observations  are  submitted  to  a  costly  and 
laborious  reduction  ?  " 

These  are  the  chief  reasons  which  were  given  by  me,  as  a 
member  of  the  Government  Grant  Committee,  for  not  supporting 
Dr.  Eamhaut's  application  :  that  it  was  on  an  extravagant  scale, 
and  that  no  good  reason  bad  been  given  why,  at  any  rate,  a  part 
of  the  work  should  not  be  done  ia  the  oniinary  course  at  the 
Badcliffe  Observatory.  I  am  sorry  to  have  to  discuss  such  a 
matter  in  public ;  but  private  discussion  has  failed  ;  and  I  prefer 
to  state  the  matter  thus  fuUy  rather  than  risk  a  possible  misappre- 
hension, on  the  part  of  foreign  astronomers,  as  to  our  general 
attitude  towards  these  observations. 

CniTeraily  Observatory.  Oifbtd,  "^01^"  faithfully, 

1901,  December.  H.  H.  TlTtNEB. 
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Joseph  Fraunhofer. 

&ENTLBHEN, — 

Prof.  Turner,  in  his  *  Modem  Astronomy/ dwells  upon  the 
resolution  (and,  indeed,  it  is  nothing  less)  wliich  astronomical 
science  has  undergone  during  the  last  thirty  (may  we  not  rather 
now  say  forty  ?)  years.  The  greatest  factor  in  this  marvellous 
extension  of  the  boundaries  of  our  science,  which,  formerly  chiefly 
mechanical,  now  trenches  upon  the  domains  of  chemistry,  and 
renders  the  expression  **  physical "  no  longer  appropriate  as  applied 
to  ^vitational  astronomy^  has  been,  of  course,  spectrum  analysis, 
which  began  by  the  inyestigations  of  Kirchhoff  and  Bunsen  in 
i860.  But,  of  course,  these  were  founded  upon  the  knowledge 
of  the  fixed  lines  in  the  solar  spectrum.    Newton,  when  he  first 

"  untwisted  all  the  shining  robe  of  day," 

does  not  appear  to  have  seen  any  of  these,  perhaps  because  his 
spectrum  was  not  suflBciently  "  pure,"  or  perhaps  from  not  (so  far 
as  we  know)  looking  at  it  directly  *.  It  was  left,  then,  for  W.  H. 
Wollaston,  exactly  one  hundred  years  ago,  to  call  attention  to  four 
of  these  lines,  to  which,  however,  he  attached  no  particular  signi- 
ficance, beyond  the  fact  that  they  marked  off  definite  divisions  in 
the  spectrum.  Twelve  years  later  Fraunhofer  perceived  how 
important  their  observation  might  become;  in  18 14  he  observed 
and  measured  the  positions  of  a  large  number,  naming  them  by 
the  letters  of  the  alphabet,  the  principal  ones  bearing  the  capital 
letters  A  to  H.  Since  then  it  has  been  customary  to  call  them 
the  Fraunhofer  lines  ;  and  perhaps  a  few  words  respecting  the 
personal  career  of  the  discoverer  and  his  early  difficulties  may,  at 
this  time,  be  interesting  to  some  of  your  readers.  They  are 
derived  from  Utzschneider's  '  Kurzer  Umriss '  t,  an  abstract  of 
which  is  given  by  Schumacher  in  vol.  v.  of  the  Astronomische 
Naehrichten. 

Joseph  Fraunhofer  was  born  at  Straubing,  in  Bavaria,  on  the 
6th  of  March,  1787,  the  year  after  Sir  W.  Herschel  put  forth  his 
first  catalogue  of  a  thousand  nebulse.  Fraunhofer's  father  was  a 
glazier,  and  intending  to  bring  him  up  to  the  same  occupation, 
placed  him  early  in  the  workshop,  neglecting  to  give  him  proper 
school  education.  But  when  only  eleven  years  of  age  he  lost 
hoth  his  parents,  and  his  guardian  found  him  employment  in  the 
glass-grinding  works  of  Weichselberger,  at  Munich,  where  he  was 
to  labour  six  years  without  pay,  receiving  instruction  in  return 
for  his  work,  no  other  education  being  afforded  him.  Some  time 
after  the  house  where  he  was  employed  fell  down  (together  with 
the  adjoining  one),  and  he  was  dug  out  from  the  ruins ;  it  so 
happened  that  the  Elector  of  Bavaria  (Maximilian  Joseph,  who 

*  The  late  Mr.  Banyard  thought  that  he  might  have  seen  what  Wollaston 
law,  but  not  attributing  importance  to  it  did  not  mention  the  fact. 

t  Kurzer  Umriss  der  Lebens-Gesobichte  dee  Herm  Dr.  Joseph  yon  Fraun- 
hofer (Munich,  1816). 
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took  the  title  of  King  four  ypars  afterwards,  in  1805)  w.is  passing 
liy,  and  he  not  only  encouraged  the  poor  boy'a  rescuers,  but  made 
him  a  present  of  18  duoats.  The  accident,  however,  left  a  i>er- 
luanent  wealiness  and  probably  shortened  bis  life.  With  i^art  of 
the  money  given  him  t^  the  Elector  he  purchased  a  glass-grinding 
machine,  and  worked  with  it  during  his  holidays,  but  without 
success.  Ascertaining  that  this  failure  arose  from  his  want  of 
mathematical  knowledge,  he  managed  to  devote  bis  spare  time  (out 
of  his  employer's  house)  to  the  study  of  mathematics  and  optiw,  of 
which  he  acquired  a  competent  knowledge  even  in  those  adverse 
circumstances,  Finally,  with  the  remainder  of  the  Elector's 
present,  he  bought  himself  out  of  his  last  half-year  with  Weich- 
selberger,  and  maintained  himself  by  manufacturing  visiting- 
cards,  by  which  means  he  obtained  more  time  for  study,  though 
the  provision  was  far  from  adequate.  Whilst  thus  engaged  he 
became  acquainted  with  von  XJtzschneider,  nho  took  him  into  the 
mathematical  institute  of  Eeichenbach,  Ut/schneider,  and  Liebherr 
as  an  optician.  His  first  work  was  an  object-glass  for  the  Ofen 
Observatory,  and  from  that  time  his  progress  was  steady.  In 
1809  von  UtMchn eider,  with  bis  assistance  and  that  of  Eeichen- 
bach, erected  the  optical  institute  at  Benediotbeurn.  In  1811 
Fraunhofer  brought  the  glass-meltiiigapparatus  into  complete  order, 
and  to  him  in  1818  was  entrusted  the  direction  of  the  whole. 
"  His  optical  discoveries,"  says  Schumacher,  "  are  too  vcell  known 
to  require  mention  here" ;  and  I  may  say  the  same.  His  papers 
for  the  Bavarian  Gesellschafi  drr  Witsenxhaften  were  afterwards 
translated  by  himself  into  French ;  his  theory  of  haloes  and  par- 
helia appeared  also  amongst  Schumacher's  Atironomisehe  Ahktmd- 
hinijen,  and  he  contributed  several  papers  to  the  AsfronomiKke 
Nachrichten.  His  telescopes  were  superior  to  any  previously 
constructed :  that  for  the  Dorpat  Observatory  was  the  largest 
liitherto  made.  He  had  one  of  equal  size  in  hand,  and  had  begun 
one  of  iz  inches  aperture,  when  death  carried  him  off  on  the 
7th  of  June,  i8z6,  not  long  after  hai-ing  completed  his  thirty- 
ninth  year.  Though  unmarried  he  received  e^■e^y  care  during  his 
illness.  His  patron,  Joseph  von  tJtzsch  11  eider,  survived  until 
1S40  ;  the  optical  firm  started  by  him  iu  1809  passed,  some  time 
after  his  death,  into  the  hands  of  Messrs.  Meri. 

Yours  faithfully, 
BUckhralli,  1901,  Jnn.  r.  W.  T.  Lybw. 


OBSEKVATORIES. 

[Oontiaucd  tVotu  Pl  65.] 

Hambubo.     B.  Sdiorr. — The  meridian  work  included  stars  in 

Bone  4-80°  and  Si".     The  equatorials  were  used  for  observatioa 

of  comets.     Time  seniee,     Meleoroli^", 
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Heidelbbbg.  W.  Valentiner, — ^Usual  meridian  observation  and 
the  Sun  on  25  days,  Eros  on  19  evenings.  The  12-inch  refractor 
was  used  for  observation  of  Comets  19006,  1900  c,  and  for  posi- 
tions of 'Eros.    Time  service. 

BJBiDELBBBG.  Mcuv  Wolf, — This  is  the  astrophysicai  portion  of 
the  Q-rand  Ducal  Observatory.  Photography  of  small  planets  and 
nebulae.    Photometry  of  Variables.  • 

Jena.     Otto  Knopf, — Comets  and  small  planets.     Meteorology. 

Kalocsa.  J.  Fenyi. — Continuous  observation  of  the  Sun  as  in 
former  years.  The  whole  limb  was  examined  on  143  occasions 
«nd  partly  on  16  occasions.  Seventeen  prominences  of  at  least 
100"  in  height  were  noted.  On  June  i  the  surface  was  disturbed 
by  an  eruption,  and  in  the  short  space  of  1 5  minutes  a  prominence 
431"  high  was  produced,  which  soou  dispersed :  a  similar  extra- 
ordinarily short  eruption  occurred  at  the  last  minimum  in  1888. 
Sun-spots  were  looked  for  on  197  days,  on  88  of  which  the  Sun 
was  without  spots,  ^6  days  only  one  spot. 

Kasan".  D,  Duhiago, — Yery  little  astronomical  work,  as  the 
instruments  have  not  been  fully  installed  in  the  new  buildings. 

Kiel.  P.  Harzer, — Dr.  Bistenpart  having  been  transferred  to 
the  Eoyal  Academy  of  Sciences  at  Berlin,  his  place  has  been  filled 
by  Dr.  Ebert,  formerly  of  the  Paris  Observatory.  The  building 
for  the  new  Transit-Circle  is  complete. 

Kiel.  H.  Kreutz. — "  Centralstelle  fiir  astronomische  Tele- 
Ijramme,"  and  origin  of  the  Astronomische  Nachrichten,  Computa- 
tion of  small  planet-orbits. 

KoNiQSBEBG.  R,  Struve. — Comparison-stars  for  Eros,  measures 
of  double  stars  with  the  13-inch  refractor,  also  positions  of  Eros. 
The  3-inch  transit  was  used  on  50  evenings  for  pairs  of  stars  in 
accordance  with  the  Horrebow  method. 

Leipzig.  H.  Bruiis. — The  heliometer  was  in  use  for  parallax 
observations  of  <r  Draconis  :  for  measuring  the  Hyades  group  and 
tbe  diameter  of  Venus.  Dr.  Hayn  employed  the  refractor  in 
ineasuring  positions  of  Lunar  Craters.     Time  service. 

Milan.  G.  Oeloria. — Prof.  Schiaparelli  resigned  the  Director- 
ship in  1900  November,  until  which  date  he  used  the  18-inch  for 
•double-star  work.  The  8-inch  was  also  used  for  double-star 
^*'ork.    Greodetic  work.     Meteorology. 

MtNOHEW.  IT,  Seeliger. — Herr  Oertel  made  extensive  experi- 
Bients  on  the  effect  of  direction  in  observing  with  the  Eepsold 
Meridian  Circle.  Using  a  reversion  prism  he  finds  D — E-= 
■^o*-oo9.  The  io|-inch  was  employed  by  Dr.  Villiger  in  observa- 
tions of  Comet  G-iacobini,  measures  of  Saturn's  system,  and 
estimates  of  magnitude  of  Nova  Aurigae.     Greodetic  work. 
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O'GrTALLA.  Baron  B.  Harhdnyi. — Variable  stars ;  Sun's  Bur- 
faee  on  206  days,  on  152  of  which  the  Sun  was  free  from  spots. 
Meteora.     Time  sen-iee. 

PoTSDAH.  H.  C.  Vofiel  (Astrophyaica]).— Dr.  Hartmann  took 
132  sptctra  with  spectrograph  III.  for  purposes  of  adjustment, 
and  104  of  stars  and  46  epecti-a  of  faint  stars  with  spectrograpli  1. 
These  researches  are  in  Ait.  Naeh.  3702-4.  Dr.  llartmanQ  con- 
firms Prof.  Campbell's  observations  of  Polaris.  An  immense 
amount  of  other  spectro-photographic  work  was  done.  Prof. 
Miiller  was  engaged,  as  in  former  years,  on  photometric  work. 
Prof.  KempE  took  244  photographs  of  the  Sun.  In  connection 
with  the  Astrographic  Chart  work  17  plates  containing  5000  stara 
were  measiired;  the  reduction  to  show  rectangular  co-ordinates  up 
to  April  1900  was  completed  by  Dr.  Ludendorff. 


PUBLICATIONS. 

The  Staeb  :  a  Stuet  op  the  Uniteese  •. — One  has  a  littl& 
hesitation  in  beginning  a  notice  of  a  book  witti  the  remark  that  it 
is  "  epoch-marking,"  for  the  epithet  seems  so  trite ;  but  never- 
thelesa  it  exactly  fits  the  book  now  before  us.  Of  the  past  it  may 
he  said  with  very  little  limitation  that  all  astronomy  of  position 
has  been  devoted  to  the  determination  of  the  geometrv  of  the  solar 
system.  There  are  indicntiona  of  many  kinds  that  the  astronomy 
of  the  future  will  have  for  its  aim  the  determination  of  th& 
geometry  of  the  Universe.  The  data  at  present  at  hand  for  this, 
which  is  being  added  to  day  by  day,  are  the  enumeration  of  th» 
visible  stars  and  the  tabulation  of  their  numbers  according  to 
brightness,  tije  measurement  and  classification  of  their  paral- 
laxes, and  the  evaluation  of  proper  motion  both  in  the  hne  of 
sight  and  at  right  angles  to  that  line.  It  is  such  information  as 
this  that  Prof.  Newcomb  has  collected  in  his  book  and  discussed, 
it  can  scarcely  be  said  with  any  definite  conclusion,  for  the  subject 
is  as  yet  hardly  ripe  for  that,  but  he  indicates,  in  Jiis  usual 
niastei'Iy  manner,  the  lines  on  which  such  researches  should 
proceed. 

To  put  the  matter  more  definitely,  we  will  turn  to  Chapter  XIV., 
which  has  for  its  title  "  The  Structure  of  the  HeaTens."  Here 
the  author  states  the  answers  to  the  problem  of  the  Universe  wbicli 
have  been  supplied  purely  by  the  exercise  of  reasoning  thought. ^(16 
is  said  that  the  Universe  cannot  he  unlimited  in  extant  if  light  i» 
never  lost  in  its  passage  to  any  distance,  however  great,  for  if  it 
were,  and  stars  were  distributed  with  equal  density  throughout 
unlimited  space,  the  whole  night  sky  would  be  as  bright  as  day  ; 
therefore,  since  Physics  teaclies  that  light  is  never  lost,  it  must  be 
concluded  that  the  Universe  is  limited.     This  argument  depends, 

*  By  Simon  Newoomb.     I-ondon  r  John  Murray,  1901,     I'rice  6». 
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liowever,  on  the  hypothesis  that  the  stars  are  distributed  impartially 
throughout  space,  and  there  is  a  loophole  from  the  conclusion  by 
supposing  an  arrangement  such  as  that  of  Lambert,  an  eminent 
mathematician  of  the  latter  part  of  the  eighteenth  century,  who 
assumed  a  number  of  planetary  systems  like  our  own,  which  in 
turn  formed  part  of  other  systems,  that  a  number  of.  such  larger 
systems  form  the  Galaxy,  or  all  the  stars  which  we  can  see  with 
our  telescopes,  and  that  the  distant  clusters  are  far-ofE  galaxies. 
This  construction  is  not  open  to  the  objection  above  stated,  but 
modem  observations  seem  to  show  it  to  be  impossible.  So  far 
then  as  mental  conception  goes,  the  Universe  must  for  the  moment 
be  accepted  as  limited,  and  the  problem  for  solution  remains^ 
What  is  its  shape? 

The  answer  to  this  is  to  some  extent  supplied  in  the  next 
chapter.  The  "  grindstone  "  theory  of  Herschel  and  Struve,  which 
supposes  the  solar  system  to  be  at  about  the  centre  of  a  multitude 
of  stars  arranged  in  the  form  of  this  object,  so  that  looking  out 
through  the  circumference,  we  look  through  many  stars  and  see  a 
picture  such  as  the  Milky  Way,  whereas  in  the  directions  at  right 
angles  to  the  plane  of  the  sides  we  see  comparatively  few  stars, 
seems  to  supply  a  convenient  working  hypothesis.  This  is  easily  put 
to  the  test  by  examination  of  the  figures  of  Seeliger,  who  divided 
the  sky  into  zones  by  small  circles  parallel  to  the  Milky  Way,  and 
counted  the  stars  down  to  magnitude  9*0  in  each.  The  density 
per  square  degree  in  the  nine  zones,  of  which  the  central  one  is  the 
Milky  Way,  and  the  first  and  last  those  at  its  poles,  are  given  by 
the  following  figures:— 278,  3-03,  3-54,  5-32,  8*17,  6-07,  3-71, 
3*21,  3*14,  which  tend  to  show  that  the  IJniverse  is  flattened 
between  the  galactic  poles. 

If  it  were  as  easy  to  determine  the  distance  of  a  star  as  its 
direction,  the  problem  of  the  actual  distribution  of  stars  in  space 
would  be  solved.  There  are  comparatively  few  stars  whose 
parallax  has  been  determined,  but  Prof.  Newcomb  proceeds  to 
use  this  scanty  material  to  find  a  numerical  limit  to  the  space 
occupied  by  the  stars  which  are  within  our  telescopic  range. 
Suppose,  says  he,  a  sphere  having  the  Sun  as  centre,  and  a 
radius  E,  equal,  in  round  numbers,  to  200,000  radii  of  the  Earth's 
orbit,  then  a  concentric  sphere  with  radius  2E,  and  others  with 

radii  3E,  4E The  parallax  of  a  star  on  the  surface  of  the  first 

sphere  would  be  about  i",  on  the  surface  of  the  2nd,  3rd,  4th 

half  a  second,  one  third,  one  fourth,  and  so  on.  Counting  up 
the  parallaxes  actually  known,  no  star  is  found  to  be  within  the 
innermost  sphere  except  our  Sun,  there  is  one  within  the  second, 
four  within  the  third,  28  within  the  fifth,  and,  if  the  volume  of 
the  first  sphere  be  taken  as  unity,  it  will  be  found  within  certain 
limits  of  accuracy  that  there  is  one  star  to  every  eight  units  of 
space.  Taking  this  ratio  to  hold  universally,  if  the  number  of 
visible  stars  is  125  millions,  which  is  probably  an  outside  limit, 
they  would  all  be  contained  in  a  sphere  of  radius  1000  E,  or,  in 
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other  words,  no  star  has  a.  parallas  of  o"'ooi.  Thin,  as  eet  down 
there,  may  seem  arguing  in  a  rather  loose  way,  but  it  is  all  that 
con  be  done  at  present  witli  the  material  at  hand.  Prof.  Newcomb 
strengthens  his  argument  by  ahowiug  that  the  axiom  of  one  star 
per  eight  units  of  space  follows  from  consideration  ot  determined 
proper  motions,  but  to  learn  how  this  is  done  the  reader  must  refer 
to  the  book  itself. 

We  have  given  these  few  brief  facts  from  the  later  chapters, 
since  they  evidently  show  the  final  aim  of  the  book  as  they  do  of 
astronomical  research.  The  early  chapters  may  be  considered  as 
forming  an  introduction  to  this  tiar-reaclung  investigntion.  They 
contain  excellent  treatises  on  schemes  of  star-magnitude,  on  star- 
spectra,  on  variable  stars,  and  other  such  subjects,  as  well  as  a 
memoir  on  the  names  of  the  constellations,  and  a  history  of  star- 
catalogues  from  Al-Sufi  to  the  present  day.  The  author  in  his 
preface  almost  apologizes  for  the  book,  for  he  explains  what  an 
immense  amount  of  research  and  work  is  required  to  write  a  book 
of  this  kind,  and  says  that  he  feels  he  has  failed  to  surmount  the 
difficulties  thus  arising  in  a  way  satisiactory  to  himself.  Prof. 
Newcomb  may  be  assured  that  no  one  but  himself  could  have 
written  this  book,  aud  that  all  astronomers  will  be  grateful  to  him 
for  having  shown  them  the  direction  in  which  their  future  work 
must  lie.  H.  P.  H. 

Mbasckes  op  900  Double  and  Mitltitle  Staes  •. — This 
vohime  is  a  welcome  addition  to  our  measures  of  double  stars,  its 
value  being  enhanced  by  the  eaily  publication.  Prof.  Doohttie 
used  the  18-inch  refractor  of  the  Mower  Observatory,  and  is 
grieved  that  the  class  of  star  is  not  that  which  he  had  set  himself 
to  observe,  la  consequence  of  tlie  unfavourable  weather,  the 
voiume  contains  many  wide  pairs  which  he  otherwise  would  not 
have  observed.  We  naturally  sympathize  with  him,  but  in  the 
present  state  of  double-star  work  this  turns  out  somewhat  a  gain. 
These  stars  must  be  observed,  and  of  course  ought  to  be  measured 
by  possessors  of  small  instrumental  power  ;  but  an  idea  has  taken 
root  that  small  refractors  are  of  no  use  for  double-star  work,  to 
which  the  largest  refractors  in  the  world  are  devoted.  We  are 
always  pointing  out  the  fallacy  of  this  ;  there  is  abundant  work 
for  every  class  of  instrument.  As  it  is,  workers  with  large  instru- 
ments feel  they  must  devote  some  time  to  measuring  the  wider 
pairs  or  they  «ould  become  totally  neglected.  In  the  preparation 
of  the  present  volume  Prof,  Doolittle  has  unconsciously  helped  to 
deter  beginners  by  the  perhaps  too  careful  method  of  showing  the 
separate  results.  In  the  class  of  star  here  observed,  it  seems 
superfluous  to  give  the  fraction  of  year  for  each  separate  ubservatxQn 
to  the  third  place  of  decimals,  also  the  tirat  decimal  in  angle  would 
auffice.     For  e*ample : — 

*  '  McoBureB  of  900  Double  anA  Multiple  Bljira  made  with  the  iS-iniili 
Refniotor  of  the  Flower  ObBerratorj.'  Publicalions  of  tlie  DniTprsity  of 
Pennajlyania,  Aatroiiomieal  Seripe,  vul.  1.  purl  iii.     igoi. 
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S3116. 

1898*096     22°78  4*'37 

1898*099     23*17  4 '16 

1898*115 23*92  4*31 

1898*103  23  *29  4  *28 

•would  do  just  as  well  if  the  6,  9,  5,  3 — 8,  7,  2,  9  were  left  out, 
5)articularly  as  there  follows 

"  Probably  fixed." 
1831*16 i9°-20  4"'48  S  4  nights. 

Also  the  approximate  catalogue-places  might  be  given  for  1900. 
There  are  very  few  misprints,  the  only  one  worth  noting  being  the 
catalogue-name  of  S  80,  which  should  be  Piazzi  o*'-25i,  not  251 
iWum.  A  little  more  information  might  perhaps  have  been 
given  concerning  H  1968  on  p.  13,  which,  being  peculiarly  a  case 
of  proper  motion,  should  have  its  catalogue-name  "Lalande  593  " 
attached,  the  references  to  "Lick,  vol.  ii.  p.  17,  and  M.  N.  1894," 
might  have  been  included,  and  at  the  bottom  of  the  column  Sir  J. 
Herschers  observation,  20"  +  iw,  is  a  little  puzzling.  T.  L. 

Plbasubbs  of  the  Telescope  ♦. — Most  of  this  volume  appeared 
^rst  in  Popular  Science  Monthly.  The  author,  Garrett  P.  Serviss, 
sets  out  with  the  idea  that  an  amateur  is  possessed  of  three  re- 
fractors, a  3-inch,  a  4-inch,  and  a  5-inch,  and  he  describes  in  a  most 
engaging  way  the  objects  which  each  instrument  will  show  to 
advantage.  Of  course,  an  individual  need  not  have  three  refractors  ; 
the  idea  is  introduced  as  the  readiest  way  of  reaching  all  classes. 
A  very  practical  and  useful  chapter  on  the  principles  and  qualities 
of  refractors  introduces  the  book,  and  a  theoretical  chapter  on 
"Planets  among  the  Stars  *'  closes  it.  The  book  is  furnished  with 
very  clear  maps  inserted  in  the  places  where  the  letterpress  requires 
them,  not  all  at  the  end.  In  these  maps  only  the  double  stars, 
variable  stars,  and  nebulae  mentioned  in  the  book  are  given,  thus 
avoiding  confusion.     A  good  book  for  beginners. 


NOTES. 

MiNOE  Planet  Notes. — Dr.  Bauschinger  has  celebrated  the 
centenary  of  the  discovery  of  Ceres  by  the  pubhcation  of  an 
interesting  pamphlet  (from  the  Berlin  Bechen-Institut)  containing 
exhaustive  statistics  concerning  all  the  planets  known  by  the  end 
^f  1900.     We  summarize  the  principal  conclusions: — 

(i)  The  ascending  nodes  show  a  distinct  tendency  to  congregate 
in  the    neighbourhood    of    Jupiter's    ascending    node. 

*  '  Pleasures  of  the  Telescope.'  Garrett  P.  Serviss.  Published  in  London 
by  Hirsohfield  Bros.,  13  Fumival  Street,  Holborn,  E.G.,  1901. 
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Newcomb  had  deduced  from  theory  that  this  was  to  be- 
es pected. 

(a)  515  pIfloetB  hftve  inclination  under  10°,  133  between  10* 
and  20°,  29  between  20°  and  30°,  i  (PalluB)  over  30"". 

(3)  302  planets  have  eccentric  angle  ifi  under  10°,  157  between 
10°  and  zo°,  2  over  20°.  There  ia  a  alight  tendency  for 
large  eccentricity  and  large  inclination  to  go  together, 

{4)  There  ia  a  very  distinct  tendency  for  the  longitudes  of  peri- 
helion to  congregate  near  the  longitude  of  Jupiter's 
perihelion.  It  is  partly  owing  to  this  that  September- 
haa  far  the  highest  record  of  discoveries.  I'or  the 
direction  of  Jupiter's  perihelion  is  Ju  opposition  about 
that  time. 

(5)  The  next  claaaiflcation  ia  by  mean  distance  from  the  Sun^ 

The  moat  distinct  gaps  are  at  mean  daily  motion  900" 
and  600"  (that  is,  three  times  and  tuice  Jupiter's  mean 
daily  motion).  These  gaps  are  considered  aa  dividing  the- 
family  into  three  groups  : 

I.  The  Mars-group,     /i  between  J015"  and  900"...   108  planots. 
11.  The  Gliiel'-grouj),  „  900      „    600  ...  337       „ 

III.  Tbe  Jupiter-group,       „  600       „     +00...      iS        „ 

A  table  ia  given  of  the  other  less  strongly-marked  gaps, 

(6)  Then  follows  a  very  interesting  section  dealing  with  the- 

brightness  and  probable  dimensions  of  the  planets.     The 
statistics  make  it  probable  that  there  are  few  undis- 
covered  planeta  which  are  brighter  than  loj   mag.  at 
mean  opposition.     But  we  do  not  seem  to  be  anywhere- 
near  exhausting  the  fainter  ones. 
Dr.  Bauschinger  asaumea  a  mean  albedo  of  o'24,  halfway  between 
Mercury  (0-19)  and   Mars    (o'ag).      He   deduces    the    following- 
formula  for  the  radius  in  kilometres  p : — 


log 


=  3'3i35  +log[«(n-i)]-  " 


ttig  being  the  magnitude  at  mean  opposition. 

Using  this  formula,  202  planets  have  radii  under  40  kilometres^ 
201  between  40  and  So  km.,  41  between  80  and  120  km.,  I3 
great«r  than  120  km. 

The  follovring  are  the  radii  in  kilometres  of  the  12  largest  minor 
planets  as  given  by  the  formula,  also  of  Eros  ;— 

km.  km. 

(i)  Ceres     386  (15)  Eunomia     ....      148 

(2)  Pallas    292  (16)  Psyche    139 

(3)  Juno      146  (22)  Kalliope 126 

(4)  Vesta    417  (29)  Amphitrite     ..      143 

17)  Iris 124  (349)  Dembowska  .-      12S 

(9)  Metis    ....   ...     124         (433)  Eros    16 

(10)  Hygiea      173 

The  12  largest  ones  form  ^  of  the  volume  of  the  entire  family, 
and  aa  it  is  probable  that  those  still  to  be  discovered  are  nearly  ijti 
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ismall,  he  estimates  the  combined  volume  as  that  of  a  sphere  of 
660  km.  radius.  This  would  have  a  volume  -^^  of  the  Earth ;  and 
if  we  assume  a  mean  density  |  that  of  the  Earth,  the  mass  would 
be  y^  of  the  Earth,  or  -^^  of  the  Moon. 

It,  instead  of  the  mean  albedo  0*24,  we  use  0*44,  which  is 
deduced  from  Prof.  Barnard's  micrometric  measures  of  Ceres, 
PaUas,  Juno,  Vesta,  we  must  multiply  the  radii  given  by  Dr. 

Bauschinger's  formula  by  the  factor  VyV>  ^^  0*7386.  This  would 
reduce  the  total  mass  to  -^  of  that  of  the  Moon. 

Such  estimates  are,  of  course,  not  very  reliable,  for  there  may  be 
many  bodies  of  considerable  (relative)  size  near  the  orbit  of  Jupiter, 
and  invisible  owing  to  their  great  distance.  However,  it  seems 
pretty  clear  that,  on  any  probable  supposition,  the  mass  of  the 
entire  family  is  considerably  less  than  that  of  the  Moon. 

A.  C.  D.  C. 


Obhuabt. — John  Bbett,  A.R.A.      With  regret  we  have  to 

announce  the  death  of  Mr.  John  Brett,  which  happened  early  in 

January.    To  most  persons  the  name  will  be  familiar  as  that  of 

a  famous  artist  rather  than  that  of  an  astronomer,  but  at  one  time 

he  was  a  fairly  regular  attendant  at  the  meetings  of  the  Eoyal 

Astronomical   Society,   which    he  frequently  enlivened    by    apt 

remarks,  and  contributed  several  valuable  papers  to  the  Monthly 

Notices,     Mr.  Brett  went   to   Sicily  with   an  expedition  under 

Mp.  Lockyer's  direction  to  observe  the  total  solar  eclipse  of  1870 

December,  when  he  was  favoured  with  good  weather,  and  was 

flble  to  fiirnish  an  interesting  report  of  his  observations.      He 

was  elected  a  Eellow  of  the  Society  in  June  1 871,  and  shortly 

after  contributed  various  papers,  mostly  of  an  optical  nature,  as 

might  be  expected  from  an  artist.     In  one  he  appears  to  suggest 

that  the  luminous  halo  on  which  the  Sun  seems  to  be  projected 

under  normal  conditions  might  be  actually  the  corona  ;  in  another 

he  sought  for  an  explanation  of  the  ring  of  light  seen  round  the 

planet's  limb  on  the  occasion  of  the  transit  of  Venus  1874,  and 

suggested   that  if   Venus   had  a  translucent  envelope  of  great 

density  as  well  as  a  burnished  reflecting  surface,  the  appearance 

would  be  accounted  for.    He  observed  the  partial  eclipse  of  the 

«Sun  of  1874  October  from  Guernsey,  and  contributed  a  paper  on 

his  observations  of  this,  making  a   suggestion,  but  with  some 

reservation,  that  the   existence  of  an  atmosphere  in  the  lunar 

valleys  would  account  for  some  phenomena  then  seen.      Other 

papers  by  him  of  a  similar  nature  will  be  found  in  the  Monthly 

Notices.     Of  his  artistic  career  this  is  not  the  place  to  write  in 

detail,  but  his  pictures  of  sea  and  coast  scenery  are  well  known, 

more  than  one  of  his  works  having  found  a  place  in  the  Chantrey 

Collection  at  South  Kensington.     He  died  at  his  house,  Daisyfield, 

Putney  Heath,  on  January  7,  aged  70. 

The  DiSTA2!fOE  op  Nova  Pebsei. — A  valuable  statement  of 
Prof.  Kapteyn's  suggestion  about  the  nebulosity  round  Nova  Persei 
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will  be  found  in  the  report  of  the  E.  A.  S.  iMeetiiig  in  this  niiraber, 
and  the  discussion  whit-h  took  place  thereon  seems  to  embody  all 
the  opinions  on  the  subject.  The  important  thing  now  seems  to  be 
to  kuoiv  the  paralJax  of  the  star.  Several  attempts  hare  been 
made  at  this  as  ,vet  without  any  trustworthy  result,  M.  Oston 
Bergstrand,  of  the  Upsala  Observatory,  published  last  Octoboe 
{A.  JV.  3748)  some  measures  of  the  distance  of  the  Xova  from 
neighboui'ing  stars  in  March  and  September,  which  gave  the 
ualooked'for  result  that  Its  Right  Ascension  had  increased  be- 
tween those  days,  whereas,  if  its  parallax  had  been  smaller  tbaa 
that  of  the  comparison-stars, the  H. A. should  have  diminished;  the 
probability  is,  therefore,  that  this  displacement  is  due  to  a  proper" 
motion  of  the  Nova.  Other  persons  have  niade  similar  meaaureB, 
but  no  definitive  value  of  the  parallai  has  yet  been  published,  nO' 
doubt  after  tliis  month,  when  the  star  wili  have  completed  two- 
parallax  periods,  something  will  be  forthcoming. 


SiK  Charles  Todd.-^Ou  December  jth  last  the  headt 
departments  connected  with  the  Postal  and  Telegraph  Service  of 
South  Australia  met  to  congratulate  Sir  Charles  Todd,  the  Deputy 
Post  master -General,  on  the  occasion  of  his  Diamond  Jubilee,  he 
having  completed  his  sixtieth  year  of  service  under  the  Imperial 
G-overament.  We  are  careful  to  write  "  Imperial, "  because  in 
these  days,  when  the  connections  between  Great  Britain  and  her 
colonies  are  being  emphasized,  it  is  worth  pointing  out  that  many 
of  the  StaS  of  the  Colonial  Observatories  are  home-grown,  and 
Greenwich  is  proud  to  think  that  Sir  Charles  Todd,  the  Director 
of  the  Adelaide  Observatory  and  a  leading  official  of  the  Post  Office^ 
is  one  of  her  sons.  Sir  Charles  never  forgets  that  fact,  and  in  his 
speech  on  this  occasion  recalled  the  day  in  184 1,  which,  although 
in  December,  was  the  longest  in  his  life,  when  he  sat  on  an  office- 
stool  for  the  first  time  from  8  o'clock  till  4  in  the  afternoon  in 
Greenwich  Obaervatorj-.  His  after  career  may  be  briefly  sketched. 
After  a  few  years  computing  at  the  Royal  Observatory,  he  went  a» 
an  observer  to  Cambridge  for  a  short  time,  and  then  returned  t» 
Greenwich,  where  the  chronograph  which  had  recently  been  intro- 
duced for  recording  trauaits  was  put  under  his  care ;  and  as  he 
showed  himself  very  apt  in  electrical  matters,  when  a  man  was- 
enquired  for  to  take  charge  of  the  newly  established  telegraph  at 
Adelaide,  Sir  George  Airy  recommended  Todd.  How  successfully 
he  managed  this  work,  and  not  only  initiated  the  making  of  a 
telegraph-line  across  the  Australian  Continent,  hut  also  carried  it  ■ 
out  almost  with  bis  own  hands,  ia  well  known.  The  Adelaide 
Observatory  was  afterwards  given  into  his  charge;  and  now  in 
his  76th  year  he  remains  well  and  hearty,  quite  competent  to 
carry  on  both  his  offices.  No  wonder  his  son  said,  in  returning 
thanks  for  the  family,  that  "  with  such  a  father  they  might  be 
excused  if  they  felt  a  pride  in  his  career." 
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A  SUGGESTED  CaUSB  OJj  CoMBTS'   TaILS  AND  THE  AUHOBA. — la 

the  January  number  of  the  Popular  Science  Monthly  there  is  a 
fascinating  article  by  Prof.  John  Cox,  of  McQ-ill  University,  MontreaL 
giving  the  gist  of  a  theory  lately  put  forward  by  the  Swedish 
physicist  Arrhenius,  which  promises  to  explain  several  things  for 
which  a  definite  cause  has  not  yet  been  assigned.  Prof.  J.  J. 
Thomson  has  shown  that  the  corpuscles  given  off  by  the  negative 
electrode  in  a  Crookes'  tube  which  form  the  cathode  rays  are  of 
inconceivable  minuteness — of  about  one-thousandth  the  size  of  a 
hydrogen  atom — and  it  is  also  known  that  these  corpuscles  are 
given  off  by  hot  bodies  such  as  glowing  metals.  Now  the  extreme 
minuteness  of  these  particles  makes  it  possible  for  them  to  be 
propelled  by  the  Sun's  light,  for  their  surface-area  is  large  com- 
pared with  their  mass,  and  hence  the  explanation. 

In  the  case  of  comets,  as  they  pass  perihelion  the  Sun's  heat  sets 
up  an  action  in  the  mass  of  which  they  are  composed,  so  that  they 
give  off  particles  of  different  degrees  of  smallness,  the  larger  of 
which  are  drawn  back  into  the  comet,  but  the  smaller  are  driven 
radially  into  space  by  the  Sun's  light,  and  so  form  a  tail.  Another 
result  of  this  theory  of  light-driven  corpuscles  is  that  the  Sun  is 
continually  giving  off  into  space  electrically-charged  particles, 
some  of  which  reach  the  Earth,  which  might  be  the  cause  of 
various  observed  phenomena.  At  times  of  great  solar  activity  more 
corpuscles  reach  the  Earth,  and,  moreover,  as  they  are  propelled  in 
the  plane  of  the  Sun's  equator,  their  effect  will  be  greater  at  the 
times  of  the  year  when  the  Earth  is  in  that  plane,  which  would 
account  for  the  excess  of  Aurora  Borealis  seen  in  March  and 
September.  Arrhenius'  theory  seems  to  have  the  support  of 
Prof.  J.  J.  Thomson,  and  Prof.  Cox's  popular  account  of  it,  which 
explains  in  some  detail  how  it  may  supply  reasons  for  the  Sun's 
corona,  zodiacal  light,  and  the  G-egenschein,  should  be  read,  as  we 
may  hear  more  of  this  matter. 

The  Diambtebb  or  Jupiteb's  Satellites. — Prof.  T.  J.  See,  in 
A.  N,  3764,  gives  another  paper  in  connection  with  his  researches 
on  the  diameters  of  planets  and  satellites.  In  this  paper  he  gives 
his  own  measures  of  the  satellites  of  Jupiter  and  Saturn  made  with 
the  26-inch  Washington  refractor,  both  at  night  and  in  the  day- 
time just  after  sunset.  Erom  these  he  deduces  the  following 
corrections  for  irradiation : — 


J,  I o''-2S 

J.  II O  '23 


J.  Ill o"-34 

J.  IV o  '27 


and  taking  the  mean  of  several  observers  since  W.  Struve  he 
obtains : — 

Observed  Corrected  for 

Satellite.  diameter.  irradiation.  Kilometres. 

J.  1. i''-o8  o'^-SS  3318 

J.  II o  '96  076  2865 

J.  in 1-58  I  -28  4826 

J.  IV I  "44  I  '24  4675 
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"  These  vahieB  o£  irradiation  aie  considerably  amaller  than  the 
irradiation  for  Jupiter  (o"'75).  When  projected  on  the  planet's 
disc  in  transit  all  the  satellites,  as  is  well  known,  ap[)eai'  fainter 
than  the  body  of  Jupiter,  except  Satellite  II.,  which  appears  as  a 
white  spot,  aad  is  thus  brighter,  area  for  area.  Mr.  E,  J.  Spittu's 
slhedoes — 0-656,  o'7i5,  o'4og,  o'266,  that  of  Jupiter  being  o'634 — 
conform  accurately  to  my  own  estimates  of  the  relative  lustre  of 
these  several  objecta.  But  while  Satellites  I.  and  II.  are  slightly 
hrighter,  area  for  area,  than  the  disc  of  Jupiter,  their  irradiationa 
when  off  his  disc  nevertheless  are  smaller,  on  account  of  the  great 
increase  in  the  area  of  the  satellite  discs  due  to  irradiation." 

Thb  Lalande  Prize  of  the  French  Academy  of  Sciences  has  been 
awarded  to  Ur.  Thorne,  Director  of  the  Cordoba  Observatory,  for 
his  Catalogue  of  Southern  Stars  from  22°  to  52^^  South  Declina- 
tion, and  for  undertaking  the  Zone  of  the  Astrographic  Chart 
—22°  to  —31%  which  had  been  resigned  by  the  La  Plata  Observa- 
tory. 

■  Mb.  Mke'b  card  almanac,  "The  Heavens  at  a  Glance,"  1903,  is 
a  useful  adjunct  to  the  astronomer's  study-table.  It  gives,  in  a 
concise  form,  astronomical  information  that  one  often  wants  in  a 
hurry,  and  saves  hunting  up  a  reference-book.  It  gives'this  year, 
for  the  first  time,  two  small  maps  showing  the  northern  and 
southern  stars  visible  from  Great  Britain. 

The  death  is  announced  of  Sir  James  Timmins  Chance,  a 
member  of  the  well-known  firm  of  glass  manufacturers  of  Birming- 
ham. Sixty  years  ago,  when  an  undergraduate  at  Cambridge,  he 
invented  an  ingenious  process  for  grinding  and  polishing  glass, 
which  has  not  jet  been  superseded. 

It  is  stated  that  the  Giittingen  Academy  of  Sciences  nill 
maintain,  at  its  own  expense,  during  the  period  of  the  special 
international  magnetic  work,  u  magnetic  and  meteorological  obser- 
vatory near  Apia,  in  the  Samoan  Islimds,  of  which  Mr,  A.  Nip- 
poldt,  of  the  Potsdam  Observatory,  will  be  in  charge. 

A  iiEDiLLiOK  bust  of  Sir  George  Airy  has  been  placed,  by  his 
daughters,  on  the  north-east  wall  of  the  Greenwich  Parish  Church, 
St.  Alfege. 

Tke  Annual  General  Meeting  of  the  Eoyal  Astronomical 
Society  will  be  on  Friday,  February  14,  at  3  o'clock  in  the 
afternoon.  .  The  next  Meeting  of  the  British  Aatrouomical 
Association  will  be  on  AVednesday,  February  26. 


From  an  Osfohd  Notb-Book. 

TuE  most  eiuBperiiitiii^  part  of  it  all  vaa,  perhaps,  the  fact  that  if,  imtead  of 
going  avaj  offiuto  tbe  interior  to  «csrch  fiir  good  weather,  we  had  simplT  gone 
asliiirc  from  the  gunbont  thai  carried  ub  to  Sumatra,  and  put  up  our  inBtni- 
iiienla  an  the  cea-shore  or  near  it,  we  should  bale  bad  successful  observations, 
for  ilie  ihip's  people  liiid  a  Bne  view  of  the  eclipse,  witli  nearly  twentj  seconds 
longer  duration  of  totalit;.    But  this  was  eomeChing  lliat  rauld  not  be  fore- 


Feb.  1902,]  Notes.  105 

aeen,  for  the  meteorological  reports  had  made  Solo'i  the  most  fayourahle  of  all 

the  stations One  of  the  most  unpromising  places  in  Sumatra,  according 

to  the  meteorological  reports,  was  Padaag-Panjaug.  It  rained  there  all  the 
time,  and  there  was  certainly  no  chance  for  obseryations  at  that  point,  so 
astronomers  passed  it  by,  though  it  was  more  convenieiit  than  any  of  the  other 
ttations  in  the  interior.  There  was  a  story  told  of  a  Dutchman  who  liyed  at 
Fadang-Panjang,  who  was  xery  anxious  to  see  the  eclipse,  but  he  had  no  faith 
in  Padang-Panjang,  and  so  he  came  down  to  Solok  to  get  a  view  of  the  corona. 
As  chance  would  have  it,  it  was  splendidly  clear  during  totality  at  Padang- 
Panjang. 

These  words  are  extracted  verbatim  from  Prof.  Barnard's  report 
on  his  expedition  to  observe  the  eclipse  at  Solok,  in  Sumatra 
(Popular  Astronomy,  No.  90),  except  that  I  have  italicized  a  few 
words.  We  could  not  have  a  better  example  of  the  futility  of 
being  guided  by  meteorological  forecasts  when  there  are  other  con- 
siderations of  importance  (hence  the  italics).  Among  several  stations 
equally  convenient  and  with  equal  duration  of  totality,  it  would, 
of  course,  be  foolish  to  choose  that  with  a  bad  meteorological 
•record  in  preference  to  that  with  a  good.  Success  might  attend 
such  a  choice,  but  would  prove  nothing.  Indeed  it  will  appear 
from  the  experience  of  the  last  sixteen  years,  as  recounted  below, 
that  in  this  particular  period  success  would  bave  iavariably 
attended  a  deliberate  choice  of  the  statiou  with  a  poor  meteoro- 
logical record.  But  I  certainly  should  not  advocate  doing  this  on 
principle.  What  I  do  think  we  may  legitimately  infer  and  act 
upon  (and  I  have  urged  this  for  some  years  past  in  spite  of  one 
or  two  wise  head-shakings)  is  that  all  other  considerations  should 
take  precedence  of  meteorological  promises.  These  last  represent 
a  very  small  possible  gain,  which  has  been  magnified  out  of  all 
proportion  to  its  merits  ;  and  it  is  really  a  safer  course  to  neglect 
it  altogether.  We  have  had  some  "  fat "  years  for  eclipses,  and 
some  *'  lean  "  ones  are  in  prospect.  Before  our  experience  and  its 
lessons  are  forgotten  let  us  see  what  it  amounts  to. 

1 90 1.  Sumatra  and  Mauritius,     See  extracts  above. 

1900.  Tripoli^  Algiers^  Spain^  Americ-a.     Fine  everywhere. 

1898.  India.     Fine  everywhere. 

1896.  Norway:  cloudy.  Japan:  cloudy  at  Esashi  and  Akkeshi, 
which  were  selected  in  preference  to  Kushiro  on  the  strength  of 
meteorological  reports.  Fine  at  Kushiro.  Nova  Zembla  (passed 
over  by  the  official  expeditions,  mainly  on  the  strength  of  meteoro- 
logical reports ;  and  occupied  by  Sir  George  Baden-Powell  as  an 
afterthought):  fine. 

1893.  Brazil  and  S,  Africa.  Fine  both  stations,  although  fore- 
casts were  poor. 

1889  (December).  In  S.  Africa  the  meteorological  reports  of 
three  years  previous  predicted  certain  fine  weather;  but  it  was 
cloudy  for  several  days  near  the  eclipse.  In  Cayenne,,  where  the 
chances  were  considered  poor,  it  was  fine,  and  photographs  were 
obtained,  at  the  cost  of  Father  Perry's  life. 

1889  (January).  America.    Fine  everywhere  (?). 

1887.  Russia.     Cloudy  everywhere. 

TOL.  XXT.  K 
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1886.  West  India.  The  British  expedition  was  aplit  up  into^ 
five  partiea,  which  scattered  to  avoid  complete  failure  if  possible, 
Mr.  (now  Sir  Norman)  Lnckyer,  who  was  in  tharge  of  one  of  these, 
carefully  studied  the  meteorological  conditioitB  oo  the  Rpot  for 
iHime  days  ;  and  in  consequence  of  his  obserrations  determined  to 
move  to  another  locality  with  better  promise.  He  was  the  only 
one  who  failed  to  see  the  eclipse  ;  and  Mr.  W.  H.  Pickering,  who 
arrived  at  the  last  moment  and  occupied  the  desert«d  station,  had 
perhaps  the  best  weather  of  all  of  ua. 

This  is  the  extent  of  my  personal  experience,  but  it  seems  to  me 
tolerably  conrindng.  In  nut  ooe  Bingle  instance  has  the  payment 
of  attention  to  meteorological  proroisea  been  rewarded;  indeed  it 
has  been  most  cruelly  anil  maliciously  punished,  where  any  notice 
has  been  taken  of  it.  Either  it  has  been  unifoi-mly  fine  or  uni- 
formly tloudy  (and  these  possibilities  must  always  be  remembered  : 
in  these  cases  it  does  not  matter  where  you  go),  or  the  choice 
between  a  good  and  bad  station  has  resulted  in  disaster.  Had  we, 
not  better  give  up  eolirely  the  attempt  to  select  staHoua  in  this 
way  ?  We  should  save  a  good  deal  of  labour  and  eipeuse  in  col- 
lecting information,  and  the  exasperation  of  failure  in  the  end. 

Wb  are  under  another  obligation  to  Dr.  Chandler  for  discoyering 
new  merits  in  Bradley's  work  (^»(.  >A  513).  It  would  appear  that 
Bradley  was  within  measurable  distance  of  adding  the  discovery  of 
the  variation  Of  latitude  to  those  of  aberration  and  nutation: 
indeed  he  got  so  far  as  to  see  that  one  year's  results  did  not 
agree  with  the  nest,  of  suspecting  his  instrument  and  finding  it 
correct  when  tested.  But  of  course  the  discrepancy  was  of  a 
much  smaller  order  than  the  others,  and  it  is  not  surprising  that 
he  failed  to  completely  anticipate  the  outcome  of  another  150 
years'  observations  ;  it  is  only  wonderful  that  he  should  have  fore- 
shadowed them,  however  faintly.  To  the  gratitude  of  Greenwich 
for  this  last  revelation  of  its  past  achievements,  I  will  add  a  tribute 
from  Oxford.  Bradley  was  an  Oxford  man  ;  graduated  at  Balliol 
in  the  regular  way ;  and  came  back  to  be  Savilian  Professor  of 
Astronomy,  an  office  which  he  held  till  his  death  (for  the  last 
20  years  along  with  that  of  Astronomer  Eoyal).  There  was  no 
observatory  at  Oxford  in  those  days,  and  he  made  his  earlier 
observations  at  KewandWansted,  and  the  later  ones  at  Greenwich. 
So  that  Oxford  can  only  claim  a  small  part  of  the  glory  :  but  still 
I  put  in  the  claim  for  what  it  is  worth. 

The  question  has  been  put  to  me  by  Dr.  Chandler,  What  is  the 
correct  spelling  of  Wansted  ?  Bradley  spells  it  Wansted,  but 
now-a-days  it  more  often  appears  as  Wanstead,  I  replied  that  I 
did  not  know,  but  would  ask  the  best  authority  I  knew  of,  viz., 
Dr.  J.  A,  H.  Murray,  who  is  making  the  big  Oxford  dictionary  ; 
and  Dr.  Murray  very  kindly  sent  a  full  explanation  about  spelling 
generally,  which  seemed  so  interesting  that  I  asked  his  permission 
to  print  it.  At  first  he  demurred,  saying  that  much  of  it  must  be 
too  well-known ;  but  on  my  assuring  him  that  though  I  had  no 
doubt  I  eufhl  to  know  it,  it  was  almost  entirely  new  to  me  and  might 
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be  new  therefore  to  otbera,  he  kindly  consented.  But  I  have  given 
this  personal  explanation  in  order  that  the  responsibility  for 
publication  may  rest  on  the  proper  shoulders. 

Language,  being  a  function  of  living  beings,  is  in  its  form  continually 
changing,  so  that  no  one  speaks  quite  the  same  as  his  grandfather,  much  less 
the  same  as  more  remote  ancestors.  The  written  form  follows  these  changes 
iaggingly  and  haltingly,  because,  while  nobody  has  heard  his  great-great-grand- 
father speakf  everybody  knows  or  may  know  how  men  wrotef  two,  four,  six,  or 
eight  hundred  years  ago.  and  has  thus  a  pattern  to  adhere  to  which  he  has  not 
in  speech  itself :  although  the  phonograph  may,  in  course  of  time,  preserve  the 
actual  speech  of  past  generations.  Now  changes  in  spelling,  as  well  as  changes 
in  speech,  come  gradually ;  there  are  always  current  two  or  more  forms,  older 
and  newer,  of  spoken  words,  and  often  of  written  words.  The  word  instead  has 
had,  since  the  1 3th  century,  the  following  forms : — 

i4th-i5th  c,  in  stede ;  15th  c,  in  sted ;  i6th,  in  steede ;  1 6th- 17th,  in  steed; 
I7th-i8th,  ijM^;  i%ih-i^th,  instead. 

The  second  syllable  of  Wanste(a)d  is  identical  with  the  second  of  instead,  viz., 
the  word  steady  originally  stede,  meaning  "  place."  This  is  now  commonly 
spelt  stead:  and  most  names  of  places  like  Hampstead,  Newstead,  Banstead, 
&c.  are  now  commonly  spelt  in  the  same  way.  But  it  cannot  be  said  that 
•stead  is  more  "  correct "  than  -sted :  that  is,  if  "  correct "  means  representing 
the  sound  in  the  most  exact  way  possible  with  the  means  at  our  disposal,  since 
-stei  can  have  only  one  sound,  while  -stead  may  rime  (sic !)  with  bread,  dead, 
Of  with  itead,  plead ;  the  unambiguous  sted  therefore  would  be  a  more 
"correct"  spelling:  but  the  ambiguous  -stead  is  &t  present  usual:  and  as  the 
purpose  of  language  is  not  primarily  to  be  "  correct,"  but  primarily  to  be 
intelligible,  and  secondarily  to  be  '*  correct,"  correctness  has  generally  to  be 
SMriflced  to  intelligibility  :  i.e.,  to  doing  what  at  the  time  is  customary.  The 
notion  that  there  is  a  '*  proper  '*  spelling  of  a  word  is  one  of  recent  origin, 
created  mainly  by  printers'  readers  for  saving  time  and  expense  in  correcting 
proof,  and  cherished  by  school-inspectors  as  one  of  the  simplest  means  of 
plucking  examinees :  in  a  natural  state  there  are  as  many  varieties  of  spelling 
as  there  are  of  pronunciation.  If  you  wish  to  be  minute  in  the  spelling  of 
Wanste(a)d  you  may  say,  "the  place  now,  in  the  English  postal  directory, 
spelt  Wanstead,  but  in  the  17th  and  earlier  18th  century  usually  Wansted,  in 
the  country  now  spelt  England,  formerly  (as  still  pronounced)  Ingland,  origi- 
nally Engla^land:' 

£uM0UBS  have  reached  us  lately  that  some  of  the  German 
newspapers  have  not  been  altogether  complimentary  to  our  soldiers, 
or  to  us  generally.  It  may  help  us  to  bear  up  under  this  affliction 
if  we  gki-nce  occasionally  at  what  some  German  newspapers  say  of 
the  heavenly  bodies ;  and  so  I  will  reprint  here  an  extract  from  the 
Neue  Hamburger  Zeitung  of  November  26  last: — 

Die  Finstemls  war  bedeutend  starker,  als  bei  dem  letzten  Voriibergang  des 
hellen  Mondes  vor  der  Sonne  am  28.  Mai   1900,  nachmittags.     Die  wahre 
Ursache  dieser  ungewohnlichen  Finstemis  ist  der  Vorubergang  eines  Dunkel- 
mondes  vor  der  Sonne,  ein  Ereignis,  welches  ziemlich  haufig  stattfindet,  aber  in 
unserem  Klima  mit  seinem  bedeokten  Himmel  selten  beachtet  wird.     Dieser 
Weltkorper  bewegt  sich  um  die  Erde  in  14  Stunden  23  Minuten,  aber  von  einem 
Zusammentrefien  mit  der  Sonne  bis  zum  nachsten  verlaufen  14  Tage  13  Stun- 
den 48  Minuten.    Seine  scheinbare  Q-rosse  ist  derjenigen  des  hellen  Mondes 
ziemlich  gl«ich,  aber  da  er  der  Erde  viel  naher  steht,  ist  er  thatsachlich  be- 
deutend kleiner.  Die  Entfern ung  betragt  2  50,000  Kilometer.  Dieser  Weltkorper 
ist  von  einer  Atmosphare  umgeben,  welche  zwar  das  Licht  der  Sonne  einsaugt, 
aber  nicht  wieder  in  den  Weltraumhinausstrahlt ;  nur  im  Zustande  elektrischer 
Erregung  wird  er  uns  als  leuchtende  Scheibe  sichtbar.    Eine  ahnliche  Yerdun- 
kelung  hat  sich  auch  1891  am  17.  April  ereignet,  woriiber  die  Deutsche  Seewarte 
daiuals  auch  berichtet  hat.    Es  ware  sehr  wiinschenswert,  wenn  die  geehrten 
Leser  dieser  Zeitung  etwaige  weitere  Beobachtungen  m\tteWQYi^oW\ATi\  -sSjS^qv!^ 
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1  Deutscfa- 
landy. 

Bi  his  utterance  with  regard  to  Astronomy,  to  which  attention 
was  called  a  couple  of  months  ago,  Lord  Bosebery  aeeme  to  have 
drawn  a  fire  of  astroDomical  allui^ioo,  la  a  leader  oa  the  Chester- 
field speech,  the  DaUy  Telegra/ih  oE  January  8  has  the  following 
puBsoge  '.- 

Agtronomers,  before  the  daye  of  liiglil; -developed  teleflcopes,  were  apt  ta 
uanround  olustera  uf  fixed  Bturs  with  nebulH!,  though  there  waa  nothiog  in 
common  betwosn  them  eioept  tlrnir  unpearnnto  when  Btudiod  with  low  powers. 
Tlia  Btar  of  tile  cluater  is  »  world  in  being;  nebulB— if  the  nebular  hjpolheaiB 
ie  true — are  a,  world  in  the  prooeaa  of  inaliiDg.  To  which  otsiSs  doea  Lord 
BoHEBERT  belong?  Ib  he  the  moat  hrilli&nt  of  a  detoofaed  group  of  Etara,  or  is 
he,  HO  to  apeak,  tbe  nucleiiH  of  a  now  political  bodj?  That  is  wha^  we  do  not 
know,  aad  we  do  not  gain  much  iustrUL'tioD  from  the  lesser  Hgbte  around  b' 

There  ia  not  much  point  in  the  melaphor,  and  it  aeeias  a  fsur 
supposition  that  Lord  Kosebery  would  have  escaped  it  entirely  bat 
for  his  attempt  at  diasuaaion  from  astronomical  studies.  The 
Fates  Lave  apparently  devised  a  suitable  punishment  for  him  :  he 
is  probably  going  to  hare  a  "  sending  "  of  these  things,  and  it  will 
be  interesting  to  look  out  for  them.  Meanwhile  there  ia  a  curious 
little  utterance  in  a  book  called  '  Four  Leaved  Clover,'  by  Maxwell  " 
G-ray,  which  got  into  the  note-book,  and  may  as  well  be  set  down 
here  as  a  minor  contribution  to  the  discussion.  Lord  Sharland 
gives  the  following  advice  to  a  person  in  grief  :— 

Minda  can't  rest  oicept  relativelj.  Whj  don't  von  learn  astronomy  ?  I  had 
a  trouble  aomething  like  this  OHeo,  Marcia,  So  I  threw  myself  into  aatronomy 
and   the  higher  rontheniatica  and   recovered.     That  is  to  eay,  beoame  aUe  to 

Is  the  following  little  rule,  which  1  find  jotted  down  on  the 
same  page  of  the  note-book,  well-kuown  ?  There  is  nothing  par- 
ticularly new  about  it,  of  course  ; —     ■ 

To  find  distance  of  sea-horiEon  in  milea  ;  add  half  the  height  in  feet  and  take 
the  aquare  root. 

Mr.  T.  J.  Moore,  of  Doncaster,  draws  attention  to  an  oppor-  " 
tunifcy  of  measuring  the  siie  of  Venus  during  the  next  month,  in 
an  interesting  letter : — 

1  beg  to  call  JouF  attention  to  a  little  matter  ia  relation  to  the  pUnet  Vanna 
at  the  coming  conjunction  on  Feb.  14.  Eight  years  ago  her  position  in  the 
heaTBns  was  similar ;  itnd  I  well  remember  seeing  her  as  a  morning  atar  on  Che 
morning  of  the  day  when  she  came  into  eoiij unction  with  the  Sun.  Having  a 
declination  some  8  or  9°  north  of  the  Sun  she  rose  before  him  on  that  morning, 
iilthough  she  did  not  arrive  at  Donjunctian  until,  I  believe,  the  Hfternoon. 
However,  the  stj  waa  beautifuUj  clear  at  noon  on  the  day  in  queatioo,  and  J 
had  no  diffloulty  in  picking  her  up  with  the  "  Qnder"  of  my  j-incb  rafieotor, 
whioh  ia  of  i-inch  aperture  (out  down  by  diaphragm  to  less  than  J-iach),  Her 
thiu  ereacent  waa  quite  ounapicuous,  hnt  not  to  tho  extreme  points.  With  tba 
larger  instrument  the  points  of  the  cuqia  appeared  bo  narrow  that  I  felt  that, 
iiod  I  had  a  double-image  micrometer  in  uiy  puaaaasion,  I  could  easily  have 
[letermined  her  diameter  to  within  1",  correapauding  to  about  o  ''3  at 
mean  distance  ;  and  since  there  ia  a  disorepanoy  of  more  than  1 "  in  the  results 
obtained  by  difi'erent  observers  using  the  most  tnoderii  improvements,  I  think 
that  those  who  hava  the  instrutnental  maauB  at  their  dupoeal  should  take 
airaatage  ot  this  favourable  opportunity. 
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ANNUAL  GENEEAL  MEETING  OF  THE  ROYAL 
ASTRONOMICAL  SOCIETY. 

Friday,  1902  February  14. 

Dr.  J.  W.  L.  GrLAiSHEE,  M.A.,,F.R.S.,  President,  in  the  Chair. 

Secretaries :  F.  W.  Dyson,  M.A.,  F.R.S.,  and 
E.  T.  Whittakee,  M.A. 

Mr.  WhittaJcer  read  the  Minutes  of  the  last  Annual  Meeting, 
which  were  confirmed. 

Mr,  H,  P.  Hollis  read  the  Report  of  the  Auditors,  which  stated 
that  they  had  examined  the  Treasurer's  accounts  for  the  year  1901, 
<and  had  found  and  certified  the  same  to  be  correct.     The  cash 
balance  in  hand  on   1901  December  31  was  ^388  i8s.  lod,,  as 
compared  with  ^549  125.  lod,  on  1901  January  i,  and  that  during 
the  year  .£340  12s.  6d.  had  been  invested   in  the  purchase  of 
•£400  Midland  2^  per  cent.  Debenture  Stock.     They  had  inspected 
the  books,  instruments,  and  other  effects  in  the  possession  of  the 
•Society,  which  appeared  to  them  to  be  in  good  condition ;  and 
they  added  a  note  to  the  effect  that,  in  their  opinion,  it  would 
be  to  the  interest  of  the  Society  that  the  amount  of  the  Com- 
position-Fee  paid    in    lieu   of  Annual    Subscription   should   be 
increased. 

Mr.  Dyson  read  the  list  of  names  of  Fellows  and  Associates  who 
had  died  during  the  year,  with  some  extracts  from  the  obituary 
notices  prepared  by  the  Council.  Following  the  name  of  the 
Patron  of  the  Society,  Her  late  Majesty  Queen  Victoria,  the  list 
was  made  up  as  follows  : — Rev.  J.  Chadwick  Bates,  E.  E.  Bowen, 
John  Brett,  Rev.  R.  Crowe,  Maj.-Gen.  A.  W.  Drayson,  T.  P. 
Hartree,  Lord  Inverclyde,  S.  Wellesley  Johnson,  William  Leth- 
bridge,  D.  L.  Lowson,  Charles  Meldrum,  John  Parnell,  Sir  Cuth- 
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bert  E.  Peek,  B.  Wood-Sniitb  :  and  Associates,  H.  A.  EowEaod,. 
T.  B".  Safford,  Wilhelm  Schur. 

Mi:  Wliilialer  rend  extrac-ta  from  the  Reports  of  ObBervatoriesI 
which  form  part  of  the  Council's  Keport. 

Mr.  Dyson  read  extracts  from  the  notes  on  the  progress  of 
astroQomj'  during  the  year,  which  dealt  with  the  following  b 
jects  r^Meteorio  Astronomy,  Discovery  of  Minor  Planets, 
Planet  Eros,  Solar  Activity,  Photometry  and  Variable  Stara, 
Double  Stars,  the  Comets  of  igoi,  the  Eevision  of  Taylor's 
Madras  Catalogue,  1S35,  Total  Solar  Eclipses,  Geodesy,  and  Lati- 
tude Variation. 

The  Presideut  then  announced  that  the  Council  had  awarded  tho' 
Oold  Medal  of  the  Society  to  Prof.  J.  C,  Kapteyn,  of  the  TJniTeraity 
of  Groningen,  Holland,  for  his  wort  in  connection  with  the  Capo 
Photographic  Durchinusterung  and  for  his  researches  on  atellar 
distributioD  and  parallax.  In  conclusion,  addressing  Prof.  Kap^ 
teyn,  he  said : — "  Professor  Kapteyn  :  In  placing  in  your  hands  thia 
Gold  Medal  I  wish  specially  to  congratulate  you  upon  the  com- 
pletion of  the  Capo  Durchuiuaterung,  and  to  express  to  you  the 
hope  that  your  life  may  long  be  spared,  and  that  you  may  have 
health  and  strength  to  extract  from  this  grand  etorehouee  of  your 
own  formation  many  more  of  the  great  cosmJcal  truths  which  it 
implicitly  contains,  and  be  enabled  to  enrich  still  further  h}'  your 
labours  the  important  branch  of  our  science  to  which  you  have 
devoted  your  life." 

Pi-ofestor  Kapteyn.  Mr,  Presidttut,  will  you  allow  me  to  say  a 
few  sentences  in  answer  to  your  kind  words,  and  to  thank  the 
Society  for  the  honour  conferred  upon  me  to-day.  Apart  from 
the  satisfaction  attending  the  study  of  the  science  of  astronomy, 
M'hich  must  appeal  to  all  those  present,  I  cannot  imagine  any 
greater  satisfaction  than  that  derived  from  theapprobation  of  thennst 
competent  men.  I  can  clearly  see  from  the  feeling  of  thia  Meeting 
that  this  Medal  is  not  only  a  reward  for  work  done.  I  can  also 
clearly  see  that  the  award  baa  another  meaning,  namely,  encourage- 
ment to  work  in  the  I'uture.  I  can  assure  you,  Mr.  President, 
and  I  can  assure  the  Society,  that  apart  from  the  satisfaction  of 
studying  science  for  its  own  sake,  there  can  be  no  greater  en- 
couragement for  ine  than  to  try  and  obtain  your  further  approbation 
by  continuing,  with  all  the  zeal  that  is  in  me,  the  work  for  which 
you  BO  much  honour  me  this  day. 

The  President  then  invited  Dr.  T.  D,  Anderson  to  ascend  the 
dais,  and  addressed  him  as  follo^'s :  — "  Dr.  Anderson :  It  is  a  great 
pleasure  to  me  to  hand  you  on  behalf  of  the  Society  the  Jackson- 
Gwilt  Medal  in  recognition  of  your  discovery  of  both  Nova  Auriga 
and  Nova  Persei.  Nova  Auriga  was  discovered  by  you  on  1892 
February  1 ,  when  of  the  4th  magnitude,  and  but  for  yonr  discovery 
it  might  have  escaped  observation.  Nova  Pei'sei  was  discovered 
on  February  z2  of  last  year  at  2.40  a.m.,  when  of  the  2-7  magni- 
tude and  low  down  in  the  sky.     This  early  discovery  of  vours 
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made  it  possible  for  Pickering  to  obtain  its  spectrum  before  its 
maximum  was  reached,  the  spectrum  afterwards  being  quite 
different. 

"  It  is  no  small  matter  to  have  discovered  one  of  these  Novas, 
but  it  is  a  veritable  tour  de  force  such  as  a  priori  would  have 
seemed  almost  incredible  to  have  discovered  both,  and  I  am  de- 
lighted that  we  have  the  opportunity  to  congratulate  you  on  your 
success  and  do  honour  to  your  astronomical  zeal  and  intimate 
knowledge  of  the  sky.  Between  your  two  discoveries  several  new 
stars  had  been  found  at  Harvard,  but  all  by  photography. 

"  I  ought,  perhaps,  to  refer  at  greater  length  to  the  number  of 
variable  stars — no  less  than  thirty-eight — that  you  have  discovered ; 
but  on  the  present  occasion  I  should  prefer  to  restrict  myself  to 
the  subject  of  the  award,  your  wonderful  discoveries  of  the  two 
great  Novas  of  our  time." 

Major  Kingsley  Foster.  Mr.  President,  I  have  now  to  move 
that  the  Eeport  of  the  Council  be  adopted,  and  that  it  be  printed 
in  the  usual  manner,  together  with  the  President's  Address  and 
the  Eeport  of  the  Auditors. 

Mr.  F.  McClean.    I  shall  be  glad  to  second  that. 

The  motion  was  unanimously  adopted. 

Prof.  Turner,  I  have  now  the  honour  to  move  the  resolution 
of  which  notice  has  been  given,  "  That  henceforth  the  Annual 
General  Meeting  of  the  Society  be  held  at  Five  o'clock,  and  that 
Bye-law  45  be  altered  accordingly."  I  hope  it  is  not  necessary  to 
make  any  very  lengthy  remarks  in  support  of  this  resolution, 
which,  to  my  mind,  is  only  the  outcome  of  our  altering  the  hour 
of  the  evening  Meeting  from  8  o'clock  to  5  o'clock.  I  should 
rather  look  for  those  who  may  have  any  reasons  against  the 
alteration  to  state  those  reasons  fully  and  frankly  before  the 
Fellows  assembled  here.  One  objection  which  existed,  and  which 
I  felt  the  full  force  of,  in  altering  the  hour  of  the  evening 
Meeting,  was  that  those  present  and  voting  at  the  Annual 
Meeting  were  not  all  those  whose  convenience  was  affected.  That 
objection  does  not  apply  here,  as  the  Fellows  have  assembled  at 
the  Annual  Meeting  simply  to  consult  their  own  convenience, 
and  it  is  simply  for  them  to  say  whether  it  will  be  for  their 
convenience  to  alter  the  hour  of  meeting  from  3  o'clock  to  5 
o'clock.  It  is  an  obviously  convenient  arrangement,  so  far  as 
memory  is  concerned,  to  have  one  hour  uniformly  throughout  the 
year,  instead  of  a  different  hour  for  the  Annual  Meeting,  which, 
80  far  as  I  am  aware,  has  no  convenience  attached  to  it. 
I  think  it  is  right  to  mention,  though  I  lay  no  stress  upon  it,  that  at 
present  the  hour  of  meeting  at  3  o'clock  necessitates  the  holding  of 
the  Council  Meeting  which  corresponds  with  this  meeting  a  week 
earlier.  It  may  be,  if  the  hour  is  altered,  the  Council  will  change 
their  Meeting  to  the  same  day  as  the  Annual  Meeting ;  and  I 
might  mention  in  my  own  case,  coming  from  Oxford,  it  would  be 
a  £stinct  personal  convenience  to  me.      It  will  make  one  journey 
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instead  of  two,  and  the  same  would  be  the  case  for  several  members 
of  tlie  Council.  However,  I  do  not  think  any  stress  should  be 
laid  upon  that,  in  comparison  with  what  may  be  for  the  general 


The  Atlronomer  Royal.  I  shall  be  glad  to  second  the  motion,  but, 
as  Prof ,  Turner  has  said,  it  is  a  question  forthe  Fellows  generally  to 
decide.  It  aeema  to  me  that  the  Meeting  to-day  is  very  much  fuller 
at  this  time  (5  o'clock)  than  when  I  came  in  at  3  o'clock.  I 
think  it  will  be  found  more  convenient  to  meet  at  5  o'clock,  but 
this  is  a  question  for  the  Fellows  to  decide  themselves. 

Captain  Noble.  As  one  of  those  who  supported  actively  the 
suggestion  to  change  the  hour  of  our  Meeting  from  8  o'clock  to 
5  o'clock,  I  ehould  certainly  oppose  this  idea  of  altering  tbe  hour 
of  our  Anniversary  Meeting,  If  we  are  going  to  have  that 
Meeting  at  5  o'clock,  and  if  the  proceedings  are  going  to  be  pro- 
tracted like  this — for  we  are  not  through  our  work  of  to-day  yet — 
I  do  not  know  at  what  time  we  shall  get  away  on  the  nights  ot' 
the  Annual  Meeting.  On  the  night  of  the  Ordinary  Meeting, 
unless  we  have  a  great  many  papers,  we  do  get  away  by  or  before 
7  o'clock,  but  whether  we  should  do  so,  assuming  we  alter  the 
Annual  Meeting  hour,  I  think  is  extremely  doubtful, 

Mr.  Ktiohel.  It  is  rather  surprising,  Mr.  President,  that  a 
■motion  to  alter  our  custom  of  so  many  years  should  not 
have  been  supported  by  some  arguments.  The  only  argument 
Prof.  Turner  has  advanced  is  that  all  the  Meetings  throughout 
the  year  would  be  at  the  same  hour,  and  also  that  it  would  be  a 
convenience  to  himself  to  come  up  from  Oxford.  It  seems  to 
me  that  what  Capfc.  Noble  has  brought  forward  is  a  very 
serious  point  for  consideration.  At  the  present  moment, 
supposing  the  5  o'clock  hour  had  been  in  force,  it  would  have 
been  7.10  ere  we  had  reached  our  present  stage,  and  the  business 
is  not  yet  over.  We  have  all  got  to  go  to  dinner  some  time  or 
other,  and  by  the  arrangement  proposed  we  should  not  get  away, 
perhaps,  till  7.30.  That  is  the  position  in  which  we  should  stand. 
We  know  perfectly  well  that  there  is  a  great  deal  of  business  to  be 
done  at  the  Annual  Meeting.  The  reading  of  theCoancil's  Report 
by  the  Secretaries  has  always  been  a  real  thing — never  a  farce — 
and  I  hope  it  will  never  he  otherwise.  It  is  most  important  that 
the  Council's  Eeport  should  he  fully  read  to  the  Meeting.  Then 
we  have  the  President's  Address,  which  is  also  a  lengthy  pro- 
(-eeding.  We  have  often  had  discussions  which  have  lasted  very 
much  longer  than  this  discussion  is  going  to  last.  The  difficulty 
is  that  the  Annual  Meeting  may  last,  say,  for  three  hours.  These 
are  very  strong  arguments  against  making  the  Meeting  later.  If 
Professor  Turner  had   made   the  more  modified   proposition  of 

4  o'clock  it  would  have  been  much   more  agreeable ;  but  as  to 

5  o'clock,  I  think  it  is  a  very  ill-advised  proposition,  and  I  hope  it 
will  be  entirely  objected  to. 

The  President,     I  thiok  we  have  practically  made  up  our  minds 


Mar.  1902.]     the  Royal  Astronomical  Society.  \Vd 

as  to  the  hour  we  prefer.    There  is  not  much  to  discuss  about  it, 
80 1  will  proceed  to. take  the  vote. 

Professor  Turner.     May  I  reply  ? 

The  President,     Is  it  worth  while  ? 

A  Fellow,  I  should  like  to  ask  the  President  what  the  e£Eect 
has  been  of  the  change  from  8  o'clock  to  5  o'clock. 

•  Professor  Turner,  I  only  wish  to  say,  in  response  to  the  argu- 
ments that  have  been  advanced,  that  in  my  opinion  any  meeting 
can  be  got  over  in  two  hours  if  there  are  only  two  hours  to  spare. 
If  there  are  four  hours  to  spare  there  is  a  tendency  to  take  four 
hours  over  it.  The  reading  of  the  report  has  always  been  a 
serious  business,  and  I  hope  it  will  continue  to  be  so ;  but  there 
are  degrees  even  in  that.  •It  is  just  a  question  of  how  many 
points  are  put  in.  It  would  take  five  hours  to  read  the  •  whole 
Eeport ;  but  a  selection  is  made  to  suit  the  convenience  of  the 
Meeting. 

The  President  then  put  the  motion  to  the  Meeting,  and  after  a 
show  of  hands  declared  it  carried  by  18  to  15  votes,  remarking 
at  the  same  time  that  he  wished  it  had  been  adopted  by  a  larger 
majority. 

The  President  then  appointed  Mr.  A,  Fowler  and  Mr.  Hard- 
castle  to  be  Scrutineers  of  the  Ballot,  which  was  then  taken,  and 
the  following  Officers  and  Council  were  declared  elected  ;  — 

President :  J.  W.  L.  Glaisher.  Vice-Presidents :  Sir  William 
Abney,  W.  H.  M.  Christie  (Astronomer  Eoyal),  E.  B.  Knobel, 
and  H.  F.  Newall.  Treasurer:  W.  H.  Maw.  Secretaries;  F.  W. 
Dyson  and  E.  T.  Whittaker.  Foreign  Secretary :  Sir  William 
Huggins.  Council :  Sir  E.  S.  Ball,  A.  A.  Common,  A.  M.  W. 
Downing,  Major  E.  H.  Hills,  Thomas  Lewis,  Frank  McClean, 
Major  P.  A.  MacMahon,  A.  A.  Eambaut,  G.  M.  Seabroke, 
E.  J.  Spitta,  W.  G.  Thackeray,  H.  H.  Turner. 

It  was  proposed  by  Mr.  W.  W.  Bryant,  and  seconded  by 
Mr.  G.  S.  CriswicJc,  "That  a  vote  of  thanks  be  accorded  to 
the  Vice-Presidents  and  other  Members  of  the  Council  who 
now  retire,  for  their  services  in  promoting  the  objects  of  the 
Society." 

On  the  motion  of  Col.  Bigg-  Wither,  seconded  by  Major  Kingsley 
Foster^  a  vote  of  thanks  was  accorded  to  the  Auditors  of  the 
Treasurer's  accounts  and  the  Scrutineers  of  the  ballot. 

The  following  gentlemen  were  elected  Fellows  of  the  Society : — 

William  Ambrose  Kibbler,  M.B.,  Ashby  House,  3  Manor  Eoad, 
Stamford  Hill,  N. 

C.  F.  Sandberg,  M.A.  Oxon.,  Magdalen  College  School,  and 
6  Parks  Boad,  Oxford. 

Albert  Walter,  Eoyal  Alfred  Observatory,  Mauritius. 

Edward  Fawcett  White,  Navigation  Department,  and  Merchant 
Venturers'  Technical  College,  Bristol. 
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The  following  Candidates  were  propoaed  for  election  aa  !Fe)Iow8 
of  the  Society : — 

George  Herbert  Bryant,  Science  Maflt«r,  Hipperdale  Schools, 
Cinderford,  GHoucesterahire  (proposed  by  Albert  Taylor). 

CapL  O.  B,  Lermiv-Conyngham,  B.E.,  Survey  of  India,  Mub- 
Boorie  (proposed  by  Major  Hills). 

S.  Alfred  MitehelJ,  M.A.,  Ph.D.,  Tutor  in  Astronomy  at 
Columbia  University,  New  York  City,  U.S.A.  {proposed  by 
J.  K.  Eees). 

James  Satd-ine,  ii  West  Saville  Eood,  Edinburgh  (proposed 
by  William  Peck). 

Thomat  Thorp,  Moas  Bank,  Whitefleld,  neat  Manchester  (pro- 
poaed by  David  &.  Simpson). 

William  Boulthee  Whall,  Younger  Brother  of  the  Trinity  House, 
Nautical  Sorveyor,  Board  of  Trade  (proposed  by  M.  J.  O'Snllivan). 


THE  BRITISH  A8TEON0M1CAL  ASSOCIATION. 

The  fourth  Meeting  of  the  twelfth  Session  of  the  BritisO  Astro- 
nomical Association  was  held  at  Sion  College,  on  Wednesday,  the 
29th  January,  1902,  Mr.  6.  M.  Seahroke,  President,  in  the  Chair. 

Mr.  G.  F.  Chambers  read  a  paper  on  "  The  Total  Eclipse  of 
1905."  He  remarked,  that  as  tlus  eclipse  would  be  visible  withiii 
easy  reach  of  England,  it  was  desirable  to  gather  the  neceasarv 
information  in  good  time.  The  Madrid  Observatory  had  already 
published  a  very  fine  large-scale  chart  of  the  path  of  the  eclipse 
across  Spain.  The  time  of  the  year,  August  30,  was  not  a  favoui'- 
able  one  for  travelling  in  Spain,  but  British  astronomers  would  do 
well  to  turn  the  opportimity  to  the  best  account,  as  their  next 
chances  of  studying  solar  eclipse  phenomena  would  only  be  us 
follows: — igi2,  April  17,  when  there  would  also  be  an  eclipse 
total  in  Spain;  1914,  August  21,  total  in  Norway ;  and  1927, 
June  29,  total  in  the  north  at  England.  Having  regard  to  the 
accessibility  of  the  central  line  and  the  comparatively  long  dura- 
tion (3j  minutes)  of  the  eclipse,  this  of  1905  might  be  regarded,  as 
the  most  important  eclipse  of  the  first  quarter  of  the  20th 
century  as  concerns  Western  Europe.  The  weather  prospects  for 
the  end  of  August  in  Spain  were  very  favourable.  Mr.  Chamber 
then  described  in  some  detail  the  suitability  of  various  towns  for 
the  different  kinds  o£  observational  work,  noting  those  with  good 
or  fair  hotel  accommodation. 

Mr.  A.  0.  -D.  Crom-melin  said  he  was  sure  they  were  all  very 
much  obliged  to  Mr.  Chambers  fur  the  considerable  geographical 
information  he  had  furnished  them  with,  with  regard  to  the 
coming  eclipse.  In  the  recent  Spanish  and  Algeriini  eclipse  the 
duration  of  totality  was  not  so  great  as  they  would  have  liked  ; 
but  iu   1905,  the  duration    would  be  three  times  as  long.      It 
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appeared  to  him  that  the  Balearic  Islands  would  be  a  very  suitable 
statioD,  easy  of  access  vid  Marseilles  and  with  not  so  torrid  a 
climate  as  some  parts  of  Spain.  The  eclipse  might  also  be  seen 
in  Northern  Canada,  Tunis,  and  Egypt. 

The  President  expressed  his  thanks  to  Mr.  Chambers  for  having 
brought  so  many  interesting  geographical  particulars  of  the  coming 
eclipse  before  the  Association  so  soon. 

Mr,  W.  E,  Besley  contributed  a  paper  on  the  Progress  of  the 
Leonid  Shower,  1901.  Although  the  shower  was  not  at  any  time 
fluch  a  striking  spectacle  as  were  those  of  1866  and  1868,  yet  meteors 
appeared  in  much  larger  numbers  than  in  1900.  Mr.  Besley  gave 
a  tabular  summary  of  an  effort  to  obtain  approximately  the  average 
hourly  rates  of  true  Leonids  appearing  to  observers  watching  the 
sky  without  interruption  on  two  nights,  Nov.  14  and  15,  1901. 

Some  photographs  of  the  Singkep  Mechanical  Commutator  sent 
by  Mr.  David  P.  Todd^  of  Observatory  House,  Amherst,  Massa- 
chusetts, were  then  thrown  upon  the  screen,  and  described  at 
length  by  Mr.  Crommelin,  from  notes  by  Mr.  Todd. 

Mr,  Crommelin  exhibited  slides  showing  the  nebulosity  round 
Nova  Persei,  photographed  by  Prof.  Eitchey  at  the  Yerkes 
Observatory,  on  Sept.  20  and  Nov.  13,  1901.  He  said,  the 
remarkable  thing  about  them  was  the  extraordinarily  rapid  cliange 
between  these  dates — in  particular,  one  well-marked  tongue  of 
nebula  had  moved  over  a  minute  of  arc,  which  implied  an  almost 
inconceivable  speed.  The  Nova  was  an  enormous  distance  from 
us,  at  least  60  light-years,  in  which  case  the  velocity  of  the  tongue 
was  40,000  miles  per  second.  They  could  scarcely  imagine  matter 
rushing  through  space  at  that  rate,  so  Prof.  Kapteyn  had  made 
the  suggestion  that  the  phenomenon  was  due  to  the  light  from  the 
Nova  reaching  successively  more  and  more  distant  points  of  the 
nebula,  and  so  being  reflected  to  us,  and  rendering  the  nebula 
visible.  On  this  supposition  the  nebula  would  be  expanding  with 
the  speed  of  light,  and  its  distance  would  be  290  light-years,  so 
that  the  outbreak  took  place  in  the  reign  of  James  I.  The  nebula 
was  very  faint  and  could  not  be  seen  by  the  eye,  and  could  only  be 
photographed  with  an  exposure  of  several  hours.  Mr.  Newall 
suggested  that  the  actinic  radiations  from  th^  Nova  might  effect 
some  chemical  change  in  the  nebula  and  cause  it  to  glow :  this 
would  imply  the  same  distance  for  the  Nova  as  Kapteyn's 
hypothesis. 

The  President  observed  that  it  might  be  as  well  to  remember 
that,  although  they  had  only  direct  evidence  of  what  appeared  to 
be  Hght  going  away  from  the  central  star,  and  passing  through  the 
nebula,  aiiid  being  reflected  therefrom  to  us,  still  it  was  fair  to 
assume  that  radiant  energy  generally  was  emitted  from  the  star, 
and  not  simply  that  form  of  it  which  we  call  light.  Hence  the 
luminosity  of  the  nebula  might  be  sufficiently  accounted  for. 

A  letter  from  Capt,  P,  B.  Molesworth,  B,E,,  of  Trincomalee, 
Ceylon,  to  Mr.  Maunder,  giving  his  photographic  experiences  in 


116  Royal  Meteorological  Society.  [No.  316. 

tonueotion  with  the  Bonular  eclipse,  was  then  read  to  tlifr 
Meeting. 

Mr.  W.  F.  Denning  contributed  a  paper  on  "  The  Meteorio 
Shower  ot  Halley's  Comet."  Dr.  Smart,  he  said,  tn  giving  particur- 
lars  ot  the  next  return  of  Hallay'a  Comet  in  igio,  mentioued  that, 
if  the  comet  was  accompanied  with  meteors,  we  might  have  a 
shower  on  or  about  May  17th,  when  the  Earth  reached  that  parb 
of  ita  orbit  corresponding  with  the  descending  node  of  the  comet. 
The  Aquarid  meteor  shower  (supposed  to  have  derived  its  origia 
from  Halley's  Comet)  bad,  however,  always  been  seen  either  at  the 
end  of  April  or  early  in  May,  never  so  late  aa  the  middle  of  ths 
latter  month.  The  reason  seemed  to  be  that  the  Earth  made  her 
nearest  approach  to  the  comet's  orbit  about  iz  days  before  nodal 
conjunction.  Prof.  A.  S.  Herschet  gave  the  most  probable  date  of 
the  Halleyan  meteoric  shower  as  May  4,  the  position  of  the  Earth, 
being  then  distant  about  5I  millions  of  miles  from  the  oometary 
orbit,  and  the  theoretical  radiant  was  stated  to  be  at  337"  +0°, 
and  the  velocity  of  the  meteors  41  miles  per  aecorid.  Lieut.-Col. 
Tupman  was  the  first  to  discover  thia  important  shower  of  n 
Aquarida.  It  apparently  furnished  meteors  between  April  29  and 
May  10.  Prom  observations  made  in  several  years  from  1876  to 
1900,  the  mean  i-adiaiit  came  out  at  »  336""-4,  I  —^''-S- 

Mr.  Alexander  SmitK't  slides  of  hia  observatory  and  telescope 
at  Dalbeattie  were  then  exhibited. 

Papers  00  "  The  Distribution  of  Stars,"  by  Mr.  Gavin  J.  Barns, 
B.Sc,  and  on  "  Some  Southern  Nebnlte,''  by  Mr.  H\iijh  Wriphl  of 
Sydney,  N.S.W.,  were  then  read,  and  the  Meeting  adjourned  at 
7  P.M.  to  February  26th. 


THE  EOYAL  METEOEOLOGICAL  SOCIETY. 
Thb  usual  Monthly  Meeting  was  held  on  Wednesday,  February 
igth,   at   the   Society's  rooms,  70  Victoria  Street  Westminater, 
Mr.  W.  H.  Dinet,  B.A.,  President,  in  the  chair. 

Ten  new  Fellows  were  elected. 

Mr,  B.  Mawleij,  F.R,H.S.,  submitted  his  report  on  the  Pheno- 
logical  Obaervfltiona  for  the  year  1901.  He  showed  that,  aa 
aSeeting  vegetation,  the  weather  was  chiefly  remarkable  for  the 
scanty  rainfall  during  the  growing  period  of  the  year.  The  deficiency 
was  Dot  confined  to  any  part  of  the  British  Isles,  but  n^as  more  keenly 
felt  in  the  EngHah  Counties  than  in  either  Scotland  or  Ireland. 
Wild  plants  came  into  flower  very  late,  but  not  quite  as  late  as  in 
the  previous  phonological  year,  which  was  an  exceptionally  back- 
ward one.  The  awallow,  cuckoo,  and  other  apring  migrants  were, 
as  a  rule,  rather  behind  their  usual  datea  in  reaching  these  Islands. 
The  crops  of  wheat,  barley,  and  oats  were  all  more  or  less  above 
average  in  Scotland  and  Ireland.  On  the  other  hand,  in  England, 
although  there  was  a  fair  yield  of  wheat,  that  of  barley  and  oats 
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w'aa  Yery  deficient.  Hay  proved  everywhere  a  small  crop,  and 
especiftUy  so  in  the  southern  districts  of  Eugland.  Beoss,  peas, 
liirnipB,  swedes,  njangolds,  and  potatoes  were  all  more  or  less  under 
ftvenige  in  England,  but  either  good  or  fairly  good  elsewhere.  The 
yield  of  hops  proved  singularly  abundant.  Apples,  pears,  and 
plnms  were  below  average,  especially  apples,  but  the  small  fruits, 
as  a  rule,  yielded  well. 

Taking;  farm  and  garden  crops  together,  seldom  has  there  been  a 
leas  bountiful  year. 


Tlw  Coiulellations. 

As  Admiral  of  the  British  Navy  once,  in  commenting  on  the 
liiviaion  of  the  starry  heavens  into  constellations,  gave  an  illus- 
tration of  the  confusion  which  exists  in  modern  atlases,  and  makes 
I'  a  plea  for  judicious  simplification,  in  the  following  words  r^ 

Tbe  boundariiH  of  eaoli  aetetism  ihould  be  indelibly  fixed,  bo  thnt  Arica 
iliDidd  no  luDger  have  a  horn  in  Piacea  uid  a  lef;  [□  Cetua  ;  nor  13  Argtla  pats 
lUiigh  tbe  Unieorn'a  flank  into  the  little  Uog ;  ji  Camelopardi  might  he 
eittacWd  from  the  eje  of  AurigiD;  the  riba  ot  Aiuiariua  releBBcd  from  46 
Caprirorni,  aud  numeroua  other  TagB,ries  of  the  kind  onrrected.  Then  again 
lliwo  is  euch  a  jumble  of  Greek,  Romnn,  iind  Italian  letters,  that  thn  profunioii 
ii  quite  poiifuaing. 

At  another  time  be  referred  to  some  of  the  many  amendments 
which  had  been  proposed  by  others : — 

igesberore  Juliiia  Schiller  had  re-baptized  the  p!anet«  and  re-formed  the 
raonellationg  by  auigning  Ecripttiral  naitiea  to  them,  our  Venerable  Bt^de  had 
'■treadj  enlisted  the  tiTBlre  Apoatlee,  in  ordor  to  diapUoo  the  profane  aigna  of 
tboiodiae. 

England's  first  Astronomer  Hoyal,  more  than  a  century  earlier 
I  than  Admiral  Smytb,  was  ever  railing  at  Halley  for  the  introduction 

I  of  new  constellations  and  new  confusions  among  the  old  constel- 
liKoQB  In  the  southern  hemisphere.  He  was  especially  bitter 
towards  Halley  for  "  mutilating "  his  catalogue,  by  altering  tbe 
itellar  nomenciature,  when  the  pirated  edition  of  it  was  issued  in 
1710-11.  As  Flamsteed  also  pointed  out,  even  among  those  who 
daimed  to  follow  Ptolemy  exclusively  in  these  configurations 
(Bayer,  for  instance),  tbe  figures  were  often  reversed  so  that  a  star 
described  by  Ptolemy  as  in  the  right  side  of  man  or  beast  would 
;        appear  on  tbe  maps  as  in  the  left  side,  and  so  on. 

New  constellations  have  been  added  from  time  to  time  by 
HeveliuB,  Bode,  Lalande,  and  others,  but  these  are  usually  to 
embrace  the  scattered  stars  between  the  ancient  constellations 
and  seldom  displace  or  replace  the  Ptolemaic  constellations.  Yet 
modern  astronomers  have  seldom  been  able  to  establish  a  perma- 
nent pre-emption  claim  on  such  starry  spots,  since  the  same  assem- 
^_  blage  of  stars  not  infrequently  has  several  modern  appellations. 
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Often  these  are  oi  Buch  diverse  charaL'ter  aa  to  render  coDclusive 
the  opinion  that  their  configuration  could  usually  not  have 
suggested  the  outlines  of  the  object  assigned  to  them,  however 
fervid  the  imagination  of  the  syjaloua  innovator.  The  lizard  or 
steJhon,  the  band  and  sceptre  of  Justice,  and  the  coat  of  arms  of 
i'l'edericfc,  for  example, mark  the  garoespot,aecordineas  the  nomen- 
clature may  be  that  of  Hevelius,  of  Koyer,  or  of  Bode.  There 
have  thus  grown  into  our  literature  nearly  a  hundred  constellations 
in  eicesB  of  the  forty  enumerated  by  Ptolemy. 

Not  alone  does  this  confusion  exist  regarding  the  constelktions, 
but  it  extends  into  the  nomenclature  of  the  individual  stars.  For 
three  thousand  years  or  more  the  Chinese,  Hindus,  Greeks,  Eonians, 
and  Arabs  have  assigned  to  the  brighter  stars  descriptive  or 
imaginative  names.  Many  of  these  names  have  come  down  to  us 
in  the  bterature  of  science  ;  and  most  of  them  (particularly  those 
from  the  Arabic  sources)  have  retained  their  places  in  many 
modero  catalogues  and  atlases.  It  seems  to  be  the  tendency  of 
contemporary  economy  in  the  publication  of  the  majority  of  recent 
large  catalogues,  however,  to  ignore  entirely  the  designation  of  a 
star's  identity  by  its  individual  name,  or  even  by  its  generic  name, 
and  to  fix  it  entirely  by  its  position  in  co-ordinates  of  right 
ascension  and  declination.  These  co-ordinates  are  themselves  an 
innovation  wholly  supplanting  the  longitudes  and  latitudes  of 
Tycho's  and  Plamsteed's  day,  while,  at  the  present  time,  some  are 
urging  vigorously  and  with  much  show  of  reason  the  ad visa,bility 
oE  discareling  the  right  ascension  and  dechnation  for  the  rect- 
angular co-ordiuatea  suggested  by  economy  in  the  reduction  of 
photographic  plates.  This  improvement  will  doubtless  come  in 
time,  though  probably  never  to  the  entire  exclusion  of  the  «  and  e. 
With  this  change  will  hkewise  be  more  persistent  the  tendency  to 
abandon  constellation  division  and  individual  nomenclature  for  the 
few  bright  stars  among  the  tens  of  thousands  of  fainter  and 
nameless  ones  which  are  rapidly  finding  definitive  places  in  cata- 
logues of  precision. 

From  Kepler's  material  cubes,  octahedrons,  &c.,  in  which  the 
transparent  but  solid  spheres  of  the  planets  were  enclosed  accord- 
ing to  his  fertile  imagination,  and  from  the  conclusions  which  he 
drew  from  the  motions  of  his  air-breathing  Mars  animated  by  the 
spark  of  life,  ultimately  came  the  inanimate,  cold,  analytic 
.  quationa  of  Newton  and  Lagrange.  The  pace  was  a  quicker  one 
tlian  that  which  marks  the  transition  from  the  pictured  heavens 
of  the  Chaldean  shepherds  and  of  the  Arabian  warriors,  to  the 
cold  type  of  the  Astronomische  Gesellscbaft  Catalogue.  But  the 
jormer  served  its  purpose  well,  though  but  the  imagination  of  a 
i-ingle  man:  the  division  of  the  heavens  iuto  constellations,  as 
ii  country  into  states,  counties,  and  towns,  has  fur  ages  also  served 
a  good  purpose — not  alone  for  one  man,  nor  for  one  nation,  but 
universally ;  so  that  now  much  of  the  myth,  tradition,  &nd  fable 
<ii  antiquity  is  in  one  way  or  another  connected  with  f, 
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memorated  by  the  beasts  and  heroes  and  vessels  which  still  snarl 
or  hiss,  hunt,  or  sail  in  that  domain  which  knows  no  bounds — the 
blue  sea  of  night,  the  snowy  plain  of  day. 

However  assiduous*,  therefore,  the  astronomer  may  be  in  re- 
ducing a  star's  co-ordinates  to  its  last  residuum  of  refinement  in 
the  hundredths  of  seconds,  however  much  of  realism  may  enter 
into  his  mental  make-up  to  the  exclusion  of  the  imaginative, 
however  sober  his  reflections  to  the  expulsion  of  life's  humour,  why 
should  he  not,  nevertheless  (yea,  even  by  very  reason  of  this  con- 
stitutional defect),  devote  some  portion  of  his  time  to  acquainting 
himself  with  the  romance  and  legends  which  adorn  the  ancient 
lore  of  his  science,  pictured  for  him  in  the  heavens,  and  which 
will  add  a  new  charm  to  his  nightly  vigils,  and  in  this  matter  (if 
no  other)  extend  his  knowledge  of  the  classics  beyond  the  limits 
of  the  ordinary  collegiate  curriculum. 

The  writer  knows  of  no  single  book  which  gives  at  the  same 
time  so  comprehensive,  so  complete,  and  so  concise  an  enumera- 
tion of  the  names  of  the  stars  and  constellations,  and  disentangles 
so  well  the  many  confusions,  as  one*  which  was  published  two 
years  ago  in  New  York. 

As  a  work  of  reference  it  is  invaluable,  and  as  suggesting  lines 
of  thought  for  the  further  researches  of  philologist  and  antiquarian 
it  is  excellent.     In  the  Introduction  the  author  says : — 

Originality  is  not  claimed  for  my  book.  Much  of  it  has  been  gathered  from 
widely  scattered  sources,  brought  together  here  for  the  first  time  in  readily 
accessible  form,  although,  doubtless,  with  errors  and  certainly  with  much 
omission,  for  while  I  have  sought,  as  did  Milton's  B  PenserosOf  to 

"  sit  and  rightly  spell 
Of  every  star  that  heav'n  doth  show," 

yet  in  preparing  my  material  I  have  seen,  as  Doctor  Samuel  Johnson  wrote' 
in  the  preface  of  his  Dictionary ^ 

"  That  one  enquiry  only  gave  occasion  to  another,  that  book  referred  to  book, 
that  to  search  was  not  always  to  find,  and  that  to  find  was  not  always  to  be 
informed." 

while  to  temper  such  criticism  as  may  be  bestowed  upon  my  efforts,  I  quote 
again  from  the  same  source  : 

**  Dictionaries  are  like  watches ;  the  worst  is  better  than  none,  and  the  best 
cannot  be  expected  to  go  quite  true." 

So  frank  a  confession  would  be  more  laudable  if  it  were  less 
misleading.  Having  been  gathering  notes  on  the  same  subject  for 
the  past  decade  during  a  wide  range  of  reading,  and  by  reason 
of  an  innate  interest  in  this  subject,  the  writer  has  through  the 
past  year  derived  much  pleasure  from  a  critical  examination  of 
this  book.  There  are,  indeed,  some  errors  and  some  omissions,  but, 
so  far  as  the  writer's  researches  go,  they  are  very  few  indeed  in 
contrast  with  the  great  mass  of  details  which  the  book  contains. 
Some  idea  of  the  wealth  of  names  of  the  stars,  as  well  as  the 

*  *  Star  Names  and  their  Meanings,'  by  Bichard  Hinckley  Allen.  G-.  E. 
Stediert:  New  York  (London,  Leipzig,  Paris),  1899. 
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nsBiduitj  of  the  author  in  collecting  them  and  de£uing  them,  ia 
shown  by  the  following  table,  which  gives  the  number  of  synonyma 
for  twelve  stars  taken  at  random  from  the  list  of  twenty  whose 
magnitudes  are  greater  than  the  second  : — 


1  Canis  Msjoria  . 


.  Argil 


71 
41 

a  Centauri  11 

a.  Aurigce 46 

n  BoQtiis  43 

a  LyrtB     23 


i9  Ononis    

o  Eridani    

(1  Cania  Minoris, . . 

/J  Centauri 

a  Virginis  


I 


The  text  is  arranged  alphabetically  under  the  constellation  name, 
and  gives  first  a  history  of  the  constellation,  and  secondly  that  of 
the  various  star-names  contained  in  the  constellation.  That  theseare 
put  alphabetically  is  a  decided  advantage  over  the  more  uaual  method 
of  right  aaceusioa  or  polar  distance,  as  has  prevailed  fi'oia  the  days 
of  Aratus  to  Elihu  Bunitt.  The  use  of  bold-faced  type  for  the 
leading  names — a  device  of  modem  typography — makes  them 
stand  in  sharp  relief  from  the  page  to  readily  catch  the  eye.  The 
HUotations  of  verse  are  fresh  and  apt,  showing  independent 
i-eading  no  less  than  the  text.  Allusions  to  modern  points  of 
interest,  such  as  spectroscopic  researches,  orbital  motions,  &c.,  are 
Irequent  and  trustworthy— for  throughout  the  entire  book  it  is 
obvious  that  the  author  has  taken  the  pains  in  most  cases  to 
consult  the  orij^nal  publications,  both  aneieut  and  modern.  Some- 
times secondary  publications  have  been  quoted  and  reference 
given  to  them  erroneously  as  authorities  ;  sometimes  one  astro- 
nomer is  credited  with  originating  a  star-name,  when  another, 
anterior  to  him,  often  by  many  years,  should  be  the  one  historically 
credit«d :  but  these  are  infrequent  errors.  The  numerous  mis- 
placement of .  breathings  and  accents  on  nearly  all  the  Greek 
words  mars  the  typography  for  some  eyes,  but  will  probably  be 
considered  a  slight  ofience  to  the  majority  of  readers. 

The  author  modestly  disclaims  that  his  book  is  intended  for 
I  he  "  professional  astronomer,  who,  as  a  rule,  cares  little  about  the 
old  designations  of  the  objects  of  his  study  " ;  and,  indeed,  the 
ftuthor  is  not  an  astronomer.  But  neither  was  Sir  George  Come- 
watl  Lewis,  the  London  barrister,  who  has  written  a  clattsic  history 
of  Auciejit  Astronomy:  nor  Bobert  Gnwt,  the  invalid  stndent, 
who  wrol«  aa  finally  authoritative  account  of  the  origin  and 
progress  of  Physical  Astronomy.  Like  these,  Mr.  Allen  has 
produced  a  classic  work,  a  compendium  of  stellar  nomenclature, 
which,  in  spite  of  his  disclaimer,  is  weli  worthy  the  attention  of 
every  profusions!  «s  well  as  amateur  astronomer. 

InteniKtioukI  LntiltvJ«  Oli»r*mlurj.  HeKMAy  S.  Datis. 

Qaithenbur^.  JUrjland. 


i 
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Ptrsonal  Equution. 


,  the 


Personal  Equation. 

At  the  April  Meeting  of  the  Eoyal  Astronomical  Society  a  paper 
read  by  Mr.  Bryant  ahout  Personal  Equation,  which  caused 
le  discussion  ahout  chrouographic  methods  of  observing,  by 
Astronomer  Eoyal  and  Mr.  Mollis,  this  being  supplemented 
by  an  interesting  note  in  Tkt  Ohsenaiory  for  May.     Mr.  Hollia 

id  that  his  method  of  observing,  taught  him  by  Mr.  Dunkin,  is 

wait  until  he  sees  the  star  actually  bisected  by  the  wire,  and 
:ben  he  mates  the  tap,  and  he  thinks  that  he  is  one  of  a  very  few 
who  do  that.  According  to  Mr.  Bryant  tliere  are  at  Greenwich 
two  more  computers  who  do  the  same. 

Now,  the  Astronomer  Eoyal  himself  said  at  the  sanie  meeting: 
"  In  chronograph ic  observing  the  observer  should  regulate  hla 
action  ao  as  to  make  the  sound  of  the  tap  correspond  with  the 
passage  of  the  star  across  the  wire." 

This  method  of  observing  transits  by  chronograph  as  H  shooting 
at  a  bird  has  been  nsed  and  recommended  by  high  and  reputable 
authorities,  and  is  certainly  a  natural  proclivity  in  beginners.  But 
it  happens  that  at  this  Observatory  ever  since  there  have  been 
personal  equation  determinations,  1. «.  since  1878,  the  facts  have 
generally  been  to  show  that  the  tyro  wishes  to  make  his  equation 
aero,  and  therefore  he  instinctively  adopts  this  method,  hut  that 
he  instantly  gets  better  reBoIts,  as  to  accuracy,  the  moment  he 
adopts  Mr.  Hollis's  method,  I  have  always  taught  that  "  observing 
is  recording  what  happens,  not  presuming  something  to  be  about 
to  happen,"  which  is  the  same  in  idea  as  Mr.  Dunkiu's  rule  quoted 
by  Mr.  Hollis. 

I  see  also  that  in  his  Catalogue  of  Fundamental  Stars  for  igoo 
(pp.  170-171),  Prof.  Keweomb  recommends  the  bird-shooting 
method.  He  quotes  Gould  aud  Gill,  the  first  saying:  "The  true 
method  to  be  aimed  at,  in  chrouographic  observation,  clearly  is  to 
give  the  signal  at  the  instant  when  the  star  is  actually  seen  to  be 
"lisected,"  and  the  latter  endorsing  it;  but  for  himself  he  says: 

When  he  [Newcomb  himself]  commenced  work  as  an  as^o- 
[liomical  observer  in  1861,  he  adopted  this  very  method  of  waiting 
■tintdl  the  star  seemed  to  be  actuaily  bisected,  and  then  making  the 
■  ip.     The  result  was  a  very  large  accidental  error  in  his  observa- 

ions,  which  was  not  diminished  until,  ou  the  recommendation  of 
Tamall,  he  adopted  the  method  of  tapping  the  chronograph 
pas  if  shooting  at  a  passing  bird." 

This,!  venture  to  say,isquite  the  reverse  of  my  whole  and  lengthy 
experience  with  all  the  astronomers  who  have  begun  their  transit 
observing  here,  the  hydrographic  officers  who  are  obliged  to  train 
/or  sii  months  here,  and  very  many  other  navy  and  army  officers. 
But  I  am  bound  to  think  the  further  statements  of  Prof.  Newcomb 
wtill  more  remarkable :  "  At  the  same  time  he  adopted  a  system 

hich  he  thinks  might  possibly,  with  due  care  on  the  part  of  the 
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0,  and  iSSz,  he  found  that  he  bad  a  m^^nitude  eqiiatioa  of 
1141 — tbat  U  to  say,  he  observed  faint  stars  later  tban  bright. 
a  at  the  rate  of  this  quantity  per  magnitude.  He  then  con-. 
'  jflctured,  as  does  Signer  Bodrigues,  that  this  variation  with 
niapiitude  would  disappear,  or  would,  at  least,  be  reduced,  if  the 
othnr  method  of  observing  were  adopted.  CouBequently  Prof.  B039 
chttTiffixl  bin  habit  and  observed  transits  by  the  method  which  com' 
iiumaM  itat-lf  to  Signor  Bodrigues,  and  when  be  again  made  specitil 
traiiiit-ob*iirvAtions,  reducing  the  light  of  the  star  by  means  of 
■crwiiN  bnfor»  the  object-glass,  he  found  that  with  the  new  method 
of  obiMsrving  the  equation  was  o''oi4i  per  magnitude.  The  equality 
o[  thnia  two  reauJts  is  very  remarkable.  Prof.  Boas  goes  on  to 
any  that  no  the  accuracy  of  modern  meridian  obfteri'atioiis  may  be 
(ni)aiiiiro(I  by  o'-oa  sec  3  and  the  magnitude  equation  by  — o-oi 
<m— 4),  it  i«  abiolutely  necessary  to  determine  this  last  with  all. 
{iraciuon. — Bm.] 


',!,: 


Dr.  T.  D.  Anderson. 
■KOTiR  must  have  been  pleased  to  see  the  discoverer  of 
"oi  at  the  Annual  Meeting  of  the  Astronomical  Society, 
wiioxii  name  is  so  famdiar,  but  who  had  never  before  put  in  an 
ii|ipi'ftrnnin.'  iit  Burlington  House.  As  the  President  said,  it  is  truly 
■urprisiiig  that  both  the  sensational  "Novoe"  of  our  generation 
■lidtild  bo  niiaociated  with  the  name  of  one  man.  Thinking  that. 
(air  rsftdprs  would  like  to  know  more  of  the  gentleman  who  has 
rntitiivud  the  Jaekson-Q-wilt  medal,  a  letter  was  written  to  him 
linking  for  MOme  information  about  his  work,  which  elicited  the 
following  intereating  reply  with  permission  to  pubhsh. 


M  V  UHAn  Mr.  HotLis, 

"And  inuBt  I  ravel  out  my  weaved-up" — "follies,"  1 
WM  about  to  sav,  like  King  Eichard ;  but  since  nothing  astronomical 
I'liiild  poNnibly  lie  called  foolish,  I  shall  alter  Shakespeare  and  say 
"my  wnavud-iii)  past?"  Of  course  I  am  reluctant;  but  your 
I'lHiiumt  i»  a  auiucient  excuse  for  any  apparent  lack  of  modesty  on 
my  imrt. 

I  nood  litti'dly  say  tbat  before  the  advent  of  Nova  Auriga  my 
iiitlMUomliiiiigs  were  fruitless — fruitless,  that  is  to  say,  so  far  as 
I  lie  w»t  of  humanity  was  concerned,  but  far  from  being  fruitlesa 
III  rt'giu'divil  myself,  for  there  was  for  me  at  least  a  certain  joyful 
vain*  when,  aFter  a  long  evening  spent  in  writing  sermons  or  in 
tilhvr  work,  I  threw  up  the  window  and  taking  out  ray  littla 
poukyt-tolescope  surveyed  the  never  palling  glory  of  the  midnig-ht 
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§ky.  But  after  tliu' ttppeurauce  of  !Nova,  Aurigs,  the  thougbt 
t>ccurred  to  me  that  perhaps  after  all  new  stars  might  not  be  such 
rare  phenomena  as  bad  up  to  that  time  been  Buppoaed.  The 
eorructnesa  of  that  surmise  has  been  proved  by  Mrs.  Pleming's 
discovery  since  then  of  no  fewer  than  five  of  these  objects  on  the 
Harvard  College  photographs,  although  it  is  certainly  strange  that 
all  these  ^fovae  should  have  appeared  in  the  Southern  Hemisphere. 
1  therefore  resolved  to  commence  a  search  for  new  stars,  a  resolve 
in  which  I  was  encouraged  by  Professor  Copeland,  the  Astronomer 
Royal  for  Scotland,  who  gave  me  advice  as  to  inatrumentB,  charts, 
tataloguee,  &c.,  and  told  me  that  my  search,  if  unsuccessful  so  far 
lis  NovtB  were  concerned,  \\ou!d  ahiiost  certainly  lead  to  some  dis- 
covery or  other. 

Accordingly  1  at  once  purchased  a  large  biuorular.  Tliis  1  soon 
roioforced  by  a  second-hand  z|-inch  refractor  by  the  well-known 
Jesse  Eamsden,  iihieh  shows  lae  stars  down  to  the  tenth  magni- 
tude: hut  desiring  to  see  still  faiuter  objects,  1  bought  in  1899  a 
3-inch  refractor  by  Mr.  William  Hume  of  this  city.  With  this 
last  instrument  I  can  on  a  clear  night  see  stars  as  faint  as  the 
eleventh  magnitude.  As  regards  charts  I  was  somewhat  unfortu- 
aate,  for  I  bad  the  mortification  of  learning,  when  I  sent  to  Bonn 
(or  those  of  the  fi.D.,  that  many  of  them  were  out  of  print. 
However,  I  secured  the  whole  of  them  for  the  sky  north  of 
+40°,  and  I  filled  up  the  lacuna  among  those  for  the  more 
southerly  regions  by  means  of  some  constructed  by  myself  with 
the  help  of  the  positions  given  in  the  B.D.  Verzeichniss.     These 

~'wme-maUe  charts,  containing  as  they  do  upwards  of  70,000  stars, 
iDBt  me  a  deal  of  time,  it  was  a  work  which  I  should  acar'.'ely 
t&ve  undertaken  had  I  known  that  a  new  edition  of  the  lt,I>. 
tiarts  would  appear  in  a  few  years.  In  the  matter  of  catalogues, 
w,  I  was  Bomewhat  unsuccessful,  since  all  my  efforts  failed  to 
9>tain  for  me  that  part  of  the  B.D.  VerKeichnias  which  coutalns 
iie  stars  north  of  +41°.     Still,  as  I  had  the  charts  for  that  part 

'  of  the  sky,  the  want  of  the  '  Verzeichniaa '  waa  little  felt  by  me,  and 
I  subsequently  supplied  any  deticiency  in  that  respect  by  pur- 
chasing the  various  volumes  of  the  great  Geaellschaft  Catalogue  as 
they  came  out. 

Thus  armed  I  began  to  hunt  for  new  stars.  I  worked  with 
might  and  main,  never  going  to  rest  as  long  as  the  sky  remained 
cl^r,  and  often  rising  in  the  night  to  see  if  the  clouds  had  passed 
away,  and,  if  they  had,  hurrying  downstairs  to  begin  work  either 
with  binocular  or  with  telescope.  The  chief  obstacle  that  I  have 
had  to  contend  with  in.  such  work  is  that  the  only  windows  in  this 
house  from  which  I  can  thoroughly  examine  the  heavens  face  the 
north-west.  Not  only  is  my  field  of  labour  thereby  very  greatly 
circumscribed,  my  telescope  being  able  to  command  only  t)iat  part 
of  the  heavens  which  extends  frpm  the  equator  to  -|-7o°i  but  the 
discomfort  is  frequently  not  inconsiderable,  as  the  northerly  and 

(orth-westerly  winds  which  so  often  bring  with  them  transparent, 
TOL.  XXT.  M 
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I  winter  aod  early  spring  far  trom  \ 
..  mai  tm  make  themselTes  felt  even  wlleii  rim  n'iiido\^*| 
»  W«  partially  floeed.  j 

Jtt  teA  »y  sBMvh  was  niainlj-  for  Nov<e  and  was  prosecuted  b^ 
ag(  m<r  binocular,  but  after  Bevenil  montlig  ]>assed  in  dills 


ct 


l)t  M—iWiug  the  heavens  u-ith  my  charts,  I  found  nothing 
aaufct  b*  »ista' 


•  mistaken  for  a  Nova  except  the  8tb  mngnitude  a „ 

•A  XIX'  358  (otherwise  4767  of  the  Firat  GkagowJ 
^     . .  w(ti>.'-h  through  some  oversight  ia  omitted  from  the  firsM 
I  of  th«  1I.D.  charts.     As  this  star  lies  Id  the  constellntioi^ 
^utltk  Mw«»a  the  two  branches  of  the  Milky  Way,  I  ponneed  otw~ 
il  »t  i>uoi  »  a  Smut,  only  to  find  to  my  disguat  that  it  was  a  well — 
tn*»  'I  auJ  ti>ag-*'stablished  denizen  of  the  firmament.     (This  star^ 
hatn.  I  iBdT  uii-ntion,  been  inserted  in  its  proper  place  in  the  new^ 
Dijitiou  ul"  Xh.'i    BJ-I,  charts.)     Wben  I  came  to  see  that  hunt'jig^ 
iW  ViH.p  WKB  not  attended  bythe  success  whichlbad  anticipate^  J 
I  b*'«ai',  without  onlit^ly  abandoning  such  work,  to  make  a  eys-   ] 
(t>tu.ttic  swurh  for  variable  stars.      For  this  I  naed  my  a^-inch    1 
K>ivsci>tK.',  cvtupHring  what  it  showed  me  with  the  representation    I 
»l    fhtt  htMYviia  contained  in  the  B.D.  charts.     Of  course  there  "{ 
utM*'  inry  nituiy  discrepancies  between  the  two,  for  it  muat  be  re- 
uMMiilh'ii-il  that   Drs.  Argelander,  Scbonfeld,  and  Krueger,  when 
ui.tkmt;  iho  B.l)..  never  intended  that  it  should  be  complete  except 
tw  ■M\t<*  of  iho  ninth  magnitude  and  brighter.     Of  fainter  objects 
~  iv'tK  iw  thuM  who  use  the  B.D.  know,  these  form  11  large  pro- 
pw'tioii  of  th«  .itars  laid  down — there  is  only  a  selection.     In 
<iMui,v  iiintaucw  stars  little  brighter  than  the  tenth  roagnitnde  have 
bwn  ii>MT(«l,  while  others  nearly  of  the  ninth  magnitude  have 
Uku  (>uiitt«d-     It  con  easily  be  imagined  how  puzzling  this  was  to 
uw,  tvpooially  m  it  was  to  a  large  extent  faint  stars  that  I  ex- 
ututHHl  for  variability,     I  was  always  glad  if,  after  three  or  four 
luoutha  of  searching,  during  which  I  might  have  examined  perhaps 
JOtOOO  Ktars  and  suspected  fifty  or  sixty  of  variability,  I  was  able 
at  liMt  to  oowe  aoross  one  wbwe  brightness  changed. 

I  found  Nova  Persei,  I  need  hardly  say,  without  either  binocular 
«f  tiileM)o[>o,    when    I   was   caattng  a   casual   glance    round  the 

1  vuiloao  ft  list  of  the  variables  discovered  by  me  (p.  127).     The 

)H.>«ilK'i>i  M-*  taken  from  Dr.  Hartwig's  Epbemeridea  for  this  year, 

\    ■[■     11  'hi*  ■.iwe  of  the  three  unnamed  ones,  i.e.  the  three  last 

» vn>  of  thcwe  three  are  B.  D.  stars,  and  their  places  are 

■  1,1  I  hilt  ttork.     The  place  of  the  third  one,  —  Ophiuchi, 

..iihitt  whioh  I  havegivenin^.  JT.  3731.     The  average 

'    ..i\limiin  are  mainly  from  my  own  knowledge  of 

'  !K'ne  variables. 

■  .  iJi  tiHi  diffuse  in  answering  your  queries,  but 
;  I  hat  1  have  written  may  be  of  use  to  you  in  one 
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Nortli 

Deol. 

iSjj-o. 

Mhi. 

4,i 
i6  1 1-4 

b; 

34  5'"E 

n  sy° 

9i 

41    17'S 

9i 

X  AiidrouedcB 

T  Andromedm  .... 

V  Andromadje  .... 

KB  AndromediE   . 

S.  I  U  Andromeda'  .... 

6, 1  Y  Aadroiaedn  . . . . 

7.  ■  W  Aodroiiiedffi.... 

8.:ZTaiin  

9.  IX  -Inriga? 

iQ.   S  LynciB     

ii.rXGeminoruiii  .... 
ii.,VUrBfl;Mytn-is  , 
ij.[TOamiiuVeimt.  . 

t4.'EUHereuliB 

15. 1  —  Haroiititi  

ifi.iRVHemiiiB 

17.  RTHereulis 

iS,   RSHerculis 

'9.  —  Ophiualii 

so,  EY  HerculiB 

ii.;VDrHOoiiiB   

ij..WLjriD    

i].|  V  LyriE 

14.  U  Dr&(wnig   

ij,  TZOjgni  

16.  RTAquUte   

i7.|ErV  Aquiiie    

18.  KU  AquiliL-   

19.  SXCvgni  

;o.  XDelpbiiii    

ji.  REquulei 

)i.,XPegBSi    

31.;  — Pegaat  

H.]Y¥es^   

35. iV  Caseiop. 

36.  WPegaai  

37.  Z  Cauiop 

jK.  EBCsESiop 


16  55  ^ 

■7  +5B 

17  IS  33 
'7  49  39 
■7  53  iS 
17  5S  14 
■8  9  54 
19  3  14 
19  9  54 
19  "  i» 
19  31  10 
19  33  4S 

10  s  56 
10  9  +s 
Z048  .J 


29  2;-i 
67  1-4 
49  55 
u  13 

9  3r4 

"  33-8  ! 

30  37-9 
17  s;6 

13  50-3 

'3  JS 

58  SJ-8 

15  19-1 

SS  46-6  I 

5=  SS     ' 


TouTB  very  truly, 

Thomab  D.  Aitdbbson. 


CORRESPONDENCE. 

To  the  Editors  of  •  TJu  Ohtermtory.' 
The  Reduction  o/Homsby's  Observations. 

G-SNTLBMXB, — 

In  the  February  Dumber  of  the  Observatory  Professor  Turner 
eiplains  the  reasoiiB  which  have  led  him,  for  the  last  three  years, 


[No.Sl&l 


wilfT  likely  to  inlerest  jour  readere  it  would 

fr  tor  ni^i  being  at  the  present  moment  an 

tmuiCCee,  to  discuss  in  public,  with  one  who 

wmitiee.  the  technical  points  oi  my  scfaeme, 

k  Imt  and  I  hold  such  different  opinious.     In 

ait  fair  to  Professor  Turner  to  state  that,  when 

w  p«ubablv  did  not  kno\\-  that  I  intended  to 

ir. »  luy  applicntjon  was  not  sent  in  until 

i-.  .  \v)rierate  him  for  the  light  in  which  he 
I--  matter;  and  with  regard  to  this  point 
.1  ioua  to  Professor  Turner's  statements. 
.  .  ,.i  his  letter  he  writes,  "  They  [t.  e.  hia 
V  ■:  lined  to  Dr.Eambnut  liimEelf,  without 
,"  iind,  "  Eo  far  as  I  know.  Dr.  Eambaut 
.  .■  j,iec-ific  application,  to  which  there  are, 
L.jevi.-.'Lis;  these  have  been  pointed  out  to  him 
kMtiKwi  iw  tv^h',  ^'^^^  merely  repeated  his  application 
V  twHM^"  in  ti»e  last  paragraph  he  writes:  "I  am 
»,  tw  ^Wu»  swoh  a  matter  in  public  ;    but  privale  dis- 

■'^■* 

^ lt  rik*  W  point  out  that  the  "  prii'ate  discussion  " 

'  ^  >4^^  ***>*  which  Professor  Turner  paid  to  the 
^iwr-^V'**  towards  the  end  of  1900  (at  that  time  my 
*  \a  ».MWV  been  twice  refused),  in  which  he  explainei 
^v  Janti  libj^'tions  to  my  seheme.  These  were  (i)  that 
k.*i«iJ»wr  »iiw»e  observations  (which  up  till  that  time  he 
I'vwitpi**)  were  worth  reducing  at  all,  and  (2)  that 

;  Hill  ««tuutite  excessive,  and  that  he  could  not  re- 

Em^  M^yte:*^'""  t*^  ^^'^  Committee  unless  I  consented  to 
'-     ■'!>*(  witploying  juvenile  coni|)uter3  at  £36  a  year 

,1  vM^Wiiog  the  importance  of  these  objections,  I 

-  |f^^NW«  at  the  time  that  they  did  not  appeal  to  me 

k  W  t*  *B»**''  *"  waive  the  first  if  I  could  see  my  way 
kWJt>M(Nrvl  to  the  second,  and  as  I  was  moat  aozioua 
"»  tli  i«wi>  to  facilitate  matters,  I  undertook  to 
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consider  his  suggestion.  This  accordingly  I  did.  I  also  sought 
advice  from  many  astronomers  of  experience,  with  the  result  that 
I  was  more  than  ever  confirmed  in  my  first  view  of  the  case. 
Subsequently,  I  wrote  a  letter  to  the  Committee,  which  came  before 
it  along  with  my  application,  stating  clearly  my  reasons  for 
thinking  that  there  would  be  no  economy  in  employing  boy- 
computers  as  suggested  by  Professor  Turner,  and  supporting  my 
arguments  by  letters  from  tv/o  of  the  most  distinguished  British 
astronomers,  one  of  whom  in  the  course  of  his  letter  wrote  "  I 
do  not  think  it  would  be  right  to  employ  boys  at  ^3  a  month  on 
the  reduction  of  Hornsby's  observations."  Can  Professor  Turner 
not  have  read  this  letter  when  he  wrote  that  his  representations 
failed  to  elicit  any  reply  ? 

Later,  happening  to  meet  Professor  Turner,  I  briefly  informed 
him  that  I  had  been  unable  to  alter  my  estimate  and  that  it  must 
go  forward  unchanged. 

In  the  same  letter  to  the  Committee  I  stated  clearly  that  in  case 
niy  application  were  successful  I  intended  to  put  one  of  my 
permanent  assistants  on  the  work,  who,  uudermy  own  supervision, 
would  direct,  superintend,  and  check  every  step  of  it.  This  would 
We  been  a  very  importaut  contribution  on  the  part  of  the 
fiadcliffe  Observatory  towards  the  reduction  of  these  observations. 
And  yet  Professor  Turner  writes,  "  Is  it  impossible  to  do  these 
reductions,  or  at  any  rate  a  considerable  part  of  them,  as  the 
ordinary  work  of  the  Kadcliffe  Observatory  ?  " 

Professor  Turner  suggests  that  I  should  stop  the  transit-circle 
observations  for  a  few  years  in  order  to  bring  up  these  "  important 
old  arrears."  If,  however,  he  had  re-read  the  report  of  the 
RadclifPe  Observatory  for  last  year  (which  he  quotes  in  another 
paragraph)  he  w^ould  have  seen  it  stated  in  the  opening  sentence 
that  I  had  already  been  obliged  to  follow  Sir  David  Grill's  excellent 
example,  and  to  discontinue  transit- circle  observations  in  order 
to  overtake  the  arrears  of  reduction  left  by  my  immediate  pre- 
decessor. Does  Professor  Turner  maintain  that  such  work  ought 
to  be  indefinitely  postponed,  or  that  the  fine  24-inch  photographic 
refractor,  which  is  in  process  of  erection  here,  should  be  allowed 
to  stand  idle  for  a  number  of  years  because  he  differs  from 
me  (and  from  many  other  astronomers)  as  to  the  economy  of 
employing  computers  who  have  at  least  had  some  experience  in 
computing  ? 

I  do  not  propose  to  offer  here  any  discussion  of  the  main  question 
at  issue  between  Professor  Turner  and  myself,  viz.  the  probable 
total  cost  o£  the  undertaking.  A  statement  of  my  views  on  this 
subject  will  come  before  the  Committee  of  the  Eoyal  Society  in  due 
course.  With  regard  to  the  Greenwich  system  of  employing  boy- 
computers,  which  Professor  Turner  recommends,  I  shall  merely 
quote  a  sentence  bearing  on  the  subject  from  the  Astronomer 
Royars  report  to  the  Board  of  Visitors  last  year.  The  Astronomer 
Royal  writes  :  "  Within  the  last  five  months  one-third  of  the  whole 
staff  of  computers  have  left  the  Observatory  for  other  posts  and 
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■ »  to  their  work.    Such  a 
-^iS  has,  to  n  certnia  extent, 

iira  &  great   strain    on  the 

-trrviog  it  on  uniler  such 
~  'e  traiaing  and  expeiienoe 
■ :  (ireen\rich,  has  to  be  don^ 

•  lanence  in  the  etnfE  appears 
■.Lency  of  the  Obseri^atorj'." 
■■  is  to  clear  up  some  points 
1  r  Turner's  attention.     Bnt  t 

observations  which  I  propoafl 
;o,  and  that  tbe  sum  I  ask  fo* 

the  sciences  put  togetiier,  as 
i'ssor  Turner's  letter,  but  ou»- 
ir)  for  ten  years,  I  am  i 
hether  this  is  an  estravagatrt' 


1.*  opportunity  of  pointing  out  that 

represent   tbe   general   attitude   of 

-    ellipse  observations  as  the  wording  of' 

^  -  i;   to  imply,  and  to  explain  lliat  in' 

.■  ^  by  Professor  Turner),  "  Are  aatro- 

»,>i-  ^1  m»  material  unused,  &c.,"  my  obvious 

.  ,1^  4lMcth'  to  the  opinion  of  the  majority  of 

—v  :w»t   fix^i^i  countries,  whom  I  have  good 

-<,  ^  l)«  favourably  disposed  towards,  and  much 

.^Bk«iOw  of  these  important  old  observations. 

._  A»w.  *°'^^  faithfully. 

AbTUUR  a.  KiMBACI. 

dt)l«^  CKoajr^  of  Colour  in  Sirius. 

V.-i>  '*•»  kiwdly  written  to  me  with  reference  to 

-tuMUK^  number  on  tbe  ahove  subject,  calling 

■hrf.   Schiaparelii's    two    papers    on    "Kubra 

•f)^fw«vl  iu  1896  and  1897.     Prof.  Xewcomb, 

-N  -o  ikluclt  I  referred  in  that  lettier,  also  speaks 

s^^vo  wb-  *\^iwc»w  a  decided  preference  for  the  view 

'«^  «ii|k>M- vv<K  that  of  Prof.  See  as  the  result  of  an 

^■>*  usMiiuVJ   stKUrlly   before   in  Aslronuiiiy  and  Aati-o- 

I.V.'  v«^  t  tvfwTed.     I  gather  from  the  way  in  which 

.r*.ivirUiM    Schiaparelli's    discussion,  "the  most 

.1  KtUA  sttbji-ut,"  that  he  also  gives  the  prefer- 

".i*.<ti  IW  latter. 

.—  ,  .-i4M|pr  Wt  occurred  in  the  colour  of  the  star, 

J  itvk^Ki.  ««»ASiruied  with  emphasis  bv  Humboldt  in 

fiwlUiU*  vi  M#  '  0>siiio8,'  Stuttgart   Edition  ot    1S70, 

«W«  W  »»,«  : — "  SiriuB  gewahrt  demnach   das 

;  <H)MN(    kMstvriaeh    ei-wiesenen  Veriinderuiig    der 

r  iMft  jClitv«v>4irti(  »in  voUkommen  weisses  Lielit.'' 
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Sir  John  Herschel  accepted  this  change  as  a  fact,  hut  thought  it 
80  remarkable  that  he  suggested  {Ast.  NacK  No.  372,  vol.  xvi. 
col.  188,  quoted  by  Schiaparelli  at  p.  3  of  his  first  paper)  that  it 
was  caused  by  the  interposition  of  a  cosmical  cloud  capable  of 
absorbing  a  portion  of  the  rays  of  various  colours  which  produced 
the  light  of  the  star  *. 

la  an  earlier  communication  of  mine  {The  Observatory,  vol.  x. 
p.  104,  to  which  Miss  Clarke  does  me  the  honour  to  refer  in  her 
'System  of  the  Stars,'  p.  146),  I  called  attention  to  the  mistake 
(pointed  out  by  Scbjellerup)  which  had  probably  been  made  in 
supposing  that  Ptolemy  had  classed  JSirius  amongst  the  red  or 
reddish  {viroKippoi)  stars.  But  later  (particularly  Eoman)  writers 
are  generally  regarded  as  having  done  so.  I  am  extremely  obliged 
to  ftof.  Oom,  of  Lisbon,  for  calling  my  attention  to  the  fact  that 
a  main  point  in  Prof.  Schiaparelli's  paper  is  the  strong  probability 
that  by  Canicula  these  writers  do  not  mean  Sirius,  but  Procyon. 

After  a  full  discussion  of  the  passage  in  the  '  Almagest,'  Prof. 
Scbiaparelli  goes  on  to  speak  of  the  Roman  writers.     Cicero,  Ger- 
manicus,  and  Avienus  published  translations  of  Aratus  t,  and  in 
these  the  expression  "  rutilus  "  is  applied  to  the  light  of  Sirius.    But 
this  word  does  not  necessarily  mean  red  or   even  iiny  tint  of 
colour;  Cicero  applies  it  in  the  same  translation  to  the  body  of  the 
constellation  Virgo,  evidently  meaning  simply  "  bright,"  as  Schia- 
parelli remarks  ^^  senza  designazione    di   colore    speciale."     The 
decided  attribution  of  a  red  colour  to  the  star  called  by  them 
Canicula  is  to  be  found  in  Horace  and  Seneca.    The  former  speaks 
of  "  rubra  Canicula  "  in  Sat.  ii.  5  ;  the  latter,  in  his  '  Qusestiones 
^^aturales/  i.  i,  says  that  it  is   not  wonderful   there  should  be 
varieties  of   colour   on  the  Earth  since  such  exist  also  in  the 
heavens,  "sed  acrior  sit  caniculae  rubor,  Martis  remissior,"  which 
has  been  generally  taken  to  mean  that  Sirius  is  more  red  than 
l^iars.    But,  as  I  remarked  before,  Prof.  Schiaparelli  gives  reasons 
for  believing  that  Canicula  means  Procyon,  not  Sirius.    It  will  be 
sufficient  here  to  quote  the  passage   to   which   he  refers  from 
Hjginus  :"....  canem  autem  sua  appellatione  et  specie  caniculam 
dixerunt ;  quae  a  G-rsecis  quod  ante  majorem  Canem  oritur  Procyon 
appellatur." 

In  his  second  paper.  Prof.  Schiaparelli  states  that  when  he 
wrote  his  first  he  had  not  seen  those  of  Prof.  See.  He  therefore 
now  goes  over  the  same  passages  as  the  latter  had  done,  and 
contends  that  in  the  other  ancient  authorities  where  Sirius  is 
alluded  to,  the  epithets  applied  to  it  refer  to  its  brightness,  not 
its  colour ;  thus  in  the  '  Iliad,'  where  it  is  compared  to  the  arms  of 
warriors  (Diomed,  Hector,  and  Achilles),  and  likened  to  the 
appearance  of  fire,  what  is  meant  is  not  redness,  but  power  of 

*  "  It  seems  much  more  likely  that  a  red  colour  should  be  the  effect  of  a 
medium  interfered  fso  in  the  original,  but  Prof.  Schiaparelli  quotes  the  word 
as  "  interposed,"  and  it  seems  Hkely  that  "interfered"  is  a  misprint]  than  that 
in  the  short  space  of  acoo  years  so  vast  a  body  should  have  actually  under 
gone  such  a  material  change  in  its  physical  constitution." 

t  That  writer's  own  epithet  is  TroijctXos. 
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ti](bl.   ine.Mingui»habIeness,    ah   the   poet    hiniHelf    estiresses    it, 
Anufititoy  hdii  (U-  >'■  4). 

IVif.  S<,-hiii[mr«1U's  BTguments  appear  to  be  very  convincing^ 
hul  iH  (hur«  not  aaolber  difficulty  introduced  \vith  regard  to  tba 
(lUMMigiiut  itvia  the  K^imaii  wfiters,  especially  Seupcn?  Most  we 
iuki)  liiiii  to  tuean  that  IVoei/on  was  red,  and,  according  to  Seneca^ 
111'  n  liiio  "  aorior "  than  that  of  Mara  ?  Perhaps  on  this  point  I 
inuj'  ogain  riifwr  lo  my  letter  to  you  of  Feb.  1887  (vol.  3.  p.  104), 
at  the  end  of  which  the  suggestion  is  mentioned  that  tJie  triis 
ivailiu)!  is  tiot  "rubor,"  but  "  fulgor."  Kot  even  Sirius  is  so 
britjKt  Its  Miira  when  near  oppo'sition,  but  the  conipuriaon  mnj 
buvo  bi'eii  mnde  when  the  planet  was  near  quadrature. 

Tours  faithfully, 

lllimkheiUli,  lyoi,  Feb.  j.  W.  T.  LtHK. 


The  Eclipse  of  Tliales. 

( i  KSTl.KMHN, — 

The  dftt*  B.C.  585,  adopted  by  Mr.  W.  T.  Lynn  iu  his  latft 
tiitU'i'  in  llie  Obtervfitonj,  is  that  usually  to  be  found  in  test-books 
iiiuci'  the  lattt  Sir  G.  B.  Airy's  investigation  of  the  subject;  and  I 
liiiU,  fur  esample,  this  date  treated  as  definitely  fixed  in  the  last 
iiilitiitu  of  Chambers's  'Descriptive  Astronomy '  and  of  Herschel's 
'  I  lutliuoa.'  But  I  now  leajn  tiiat  a  new  investigation  by  Prof. 
Htiu'kwell  results  in  fixing  the  date  ns  either  b.o.  603  or  b.o.  610, 
Ittid  I  hat  he  decides,  on  non-ttstronomical  grounds,  in  favour  of  the 
latter  date,  which  was  generally  accepted  before  the  investigations 
of  Airy.  Permit  me  to  remark,  in  the  first  place,  that  Herodotus 
iloew  not  state  that  Thalea  vras  living  at  the  date  of  the  eclipse. 
He  left  diseiplea  who  would  treasure  his  predictions,  and  the 
verification  of  one  of  them  after  his  death — like  the  reappearance 
(if  HiJley's  Cotiiet — would  probably  be  regarded  as  even  more 
Impressive  Ihan  if  it  happened  in  his  lifetime.  This  allows  a 
wider  scope  for  the  possible  date.  Nest  I  think  the  strong 
likeiipsfl  between  the  record  of  Herodotus  and  that  of  Xenophon 
ihoiiM  not  bo  overlooked.  According  to  both  narratives,  the 
Wtidtta  were  one  of  the  parties  engaged  in  hostilities,  and  the 
h(«lilitien  were  terminated  by  the  eclipse.  The  difference  is  that 
Jlurodotua  makes  the  enemy  the  Lydians,  while  Xenophon  says 
tttH  I'eriians,  and  one  speakH  of  a  battle  and  the  other  of  a  siege. 
flllt  i«  it  probable  that  a  war  in  which  the  Medes  were  engaged 
«hni>ltl  lif  fwife  terminated  by  a  total  eclipse  of  the  San  wifein 
half  a  itmtiiry  ?  Airy  adopts  b.c.  557  as  the  date  of  Xenophon's 
wilipwi,  bill;  there  ajjpears  to  be  a  doubt  as  to  whether  there  was 
«  tdtiil  ruli|we  Dt  that  date.  I  do  not  know  what  others  have  been 
HMiHixHl.  I  umv  remark  that  the  fulfilment  of  Thales's  prediction 
Wimlil  hiirdly  liave  been  recorded  if  the  eclipse  had  not  been  total 
tut'  iiwirly  Kn)  at  Miletus.  Schwegler,  in  his  'History  of  Philo- 
m.pli).'  m^mw  lo  Thalea's  life  the  dates  u.c.  640-550. 
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and  a  note  on  page  212  of  our  number  for  last  May,  which  reports 
a  charge  of  certain  insubordination  made  against  the  Director. 

Turning  to  the  Reports  of  the  astronomers  in  charge  of  the 
instruments,  Prof.  See  has  a  long  list  of  work  done  with  the 
26-inch  equatoreal.  His  measures  of  the  planets  and  satellites 
have  been  published  in  other  places,  and  have  been  briefly  referred 
to  in  these  pages.  Some  micrometer  measures  of  the  position  of 
Eros  and  of  some  double  stars  have  also  been  made.  Prof.  See 
has  had  his  work  increased,  first  by  the  lamented  death  of 
a  promising  astronomer^  Mr.  Lawton,  who  helped  him,  and  by 
the  absence  of  another  assistant  who  went  with  the  eclipse 
expedition. 

It  may  be  remembered  that  this  observatory  has  been  supplied 
recently  with  a  new  6-inch  transit-circle,  and  with  an  altazi- 
muth \vith  5-inch  object-glass.  The  first  of  these  seems  to  be 
still  in  the  experimental  stage  which  all  new  instruments  have 
to  pass  through.  It  was  made  by  Messrs.  Warner  &  Swasey 
after  the  pattern  of  the  latest  instruments  made  by  Messrs.  Eep- 
sold,  the  pivots  resting  on  a  skeleton  framework  of  metal  by  which 
they  are  raised  sixteen  inches  above  the  piers.  The  coUimatiou 
and  level  constants  change  very  slowly,  but  the  azimuth  at  first 
showed  very  large  changes  with  temperature,  which  various 
alterations  have  not  entirely  eliminated.  The  old  9-inch  transit- 
circle  has  been  used  during  the  year  for  various  purposes  and 
6310  observations  have  been  made  with  it,  but  there  is 
suspicion  of  various  faults  in  this  instrument,  which  will  be 
dismounted  for  repair  as  soon  as  the  new  meridian  instrument 
is  in  working  order.  A  clock- vault  is  being  constructed,  which 
it  is  intended  shall  be  kept  as  nearly  as  possible  at  a  constant 
temperature  throughout  the  year. 

The  new  altazimuth  together  with  the  prime  vertical  transit 
are  in  charge  of  Assistant- Astronomer  Gr.  A.  Hill,  who  replies  in 
his  Report  to  various  criticisms  made  in  some  periodicals  adverse 
to  these  instruments.  It  appears  from  his  record  of  work,  which 
has  for  its  end  the  determination  of  the  Variation  of  Latitude  and 
the  Constant  of  Aberration,  that  these  criticisms  are  unfounded. 
Mr.  Skinners  report  deals  with  the  results  of  the  eclipse  expedi- 
tion to  Sumatra,  whilst  that  of  Prof.  Harshman,  on  the  com- 
putations of  the  Nautical  Almanac,  states  that  new  tables  for 
Jupiter's  satellites  are  being  prepared,  which  is  welcome  news. 


PUBLICATIONS. 

Geschichte  DBS  FixsTEENHiMMELS. — ^The  annual  report  pre- 
sented by  Dr.  Ristenpart  to  the  Berlin  Academy  of  Sciences  on 
January  23,  gives  the  progress  made  during  the  year  1901  in 
this  undertaking.     Those  who  cannot  conveniently  refer  to  the 


Proceedinga  of  the  Berlin  Academy  will  find  an  account  of  the 
intention  and  scope  of  ihia  w'ork  in  a  note  by  Dr.  Auwera  in  the 
Council  Report  of  the  H,  A.  S.  for  1901.  Briefly  stated,  iu  is 
proposed  to  collect  all  meridian  observations  of  stars  made  front 
1 750  to  1900,  and  to  form  from  them  a  general  catalogue  for  thft 
epoch  1875-0.  It  is  estimated  that  a  million  catalogued  places  of 
250,000  stars  from  300  ca,talogues  will  be  used  iu  forming  this 
work.  At  the  heginning  oE  igor  the  catalogues  from  175c 
1842  had  been  dealt  with,  yielding  240,000  poaitions.  Uoring 
jijoi  the  epoch  1843  to  1855  was  similarly  treated,  and  garft 
I  ia,oDo  positions.  In  addition  to  catalogues  already  published, 
Dr.  Ristenpart  ia  making  efforts  to  get  unpublished  observationi 
reduced,  so  that  his  catalogue  will  be  complete.  Dr.  Weiss  has 
sent  him  a  manuscript  catalogue  of  4165  stars  observed  at  Greneva 
about  1850.  The  formation  of  a  catalogue  of  6132  stars  from  the: 
Cambridge  obserFationa  made  hetween  1S47  and  1869  is  in  progreM 
at  that  University,  while  Dr.  Eistenpart  himself  is  forming  1 
catalogue  of  1516  stars  from  the  ohservations  made  between. 
1S36-1846. 

Dr.  Ristenpart  also  began  the  formation  of   a  catalogue  for 
1850  from  the  Washington  zone- ohservations  begun  in  184G ; 
this  work,  which  ia  more  conveniently  done  by  those  having  a( 
W  to  the  original  manuscripts,  was  afterwards  undertaken  by  the 
I  Naval  Observatory. 

B      This  important  undertaking  of  the  Berlin  Academy  has  been 

I  began  at  a  very  opportune  moment.     The  International  Photo- 

•■graphic    Catalogue   of    the    Heavens    will   very   ahortlj    furuish 

F  the  positions  of  thousands  of  stars  for  the  epoch  1900  with  veij 

great  accuracy.     The  first  thing  to  be  done  with  these  results  will 

be  the  comparison   with  earlier  observations.     Dr.  Eistenpartlt 

catalogue  will  simplify  this  work  enormoualy,  and  at  the  same 

time  lead  to  its  being  done  more  thoroughly  and  completelv. 

J.  W.  D. 


NOTKS. 

Comet  Notes, — Prof.  Bredichin  has  published  in  the  BvU^* 
de  VAeadimie  deg  Seieneet,  St.  Petersburg  (1901  Dec,),  an  im- 
portant memoir  on  the  great  comet  of  last  year.  Dr.  Gill  sent 
him  13  glass  positives  of  photographs  taken  at  the  Cape,  and  thesB 
have  been  earefiiUy  measured  by  M.  Kostinsfcy  to  obtain  tho 
position  and  rate  of  motion  of  various  points  in  the  three  tails. 
These  latter  form  examples  of  Types  I„  II.,  III.  of  h\^  now  well- 
known  claasificatioti,  tlie  third  tvpe  being  represented  by  the  large,- 
faint,  lateral  tail  to  the  south  of  the  two  main  tails. 

The  measures  of  various  points  are  given  at  length,  aud  Prof. 


Mar.  1902.]  Notes.  137 

Bredichin  analyses  them  in  accordance  with  his  theory  of  the 
formation  of  comets'  tails  by  expulsion  from  the  nucleus  combined 
with  the  repulsive  force. 

He  finds  evidence  of  a  violent  eruption,  driving  matter  outwards 
from  the  nucleus,  which  took  place  on  April  23.  This  eruption 
appears  to  have  lasted  several  hours,  from  the  great  width  of  the 
bands  resulting  from  it. 

After  this  the  nucleus  appeared  destitute  of  chevelure  and 
envelopes,  which  is  attributed  to  the  w^eakening  of  the  repulsive 
energy  after  the  great  outburst. 

Prof.  Bredichin  considers  it  probable  that  the  southern  edge  of 
the  faint  tail  may  really  have  been  slightly  curved,  as  we  should 
expect  from  theory ;  but  it  was  too  faint  for  this  point  to  be 
noted. 

He  thinks  that  the  explosion  of  April  23  probably  caused  a 
rotation  of  the  nucleus  in  the  same  direction  as  that  of  the  orbital 
motion. 

A  much  feebler  eruption  seems  to  have  taken  place  on  June  2, 
soon  after  which  the  comet  was  lost  to  view. 

The  whole  memoir  deserves  the  careful  study  of  all  who  are 
acquainted  with  Prof.  Bredichin's  methods  of  analysing  cometary 
phenomena. 


♦ 


AsU  Nacli.  3763  contains  a  determination  of  the  orbit  of  Comet 
1845  II-?  by  Dr.  A.  Schneller. 

The  observations  employed  are  about  130  in  number,  and 
extend  from  Feb.  25  to  April  213,  1845.  Eight  normal  places  are 
formed  from  them,  from  which  the  following  elliptical  elements 
are  deduced : — 

Prob.  error. 
T 1845  Apr.  2 1*0549 Paris M.T.         +o'oii7 

T 192°  34'  45'!  ±65" 

S2  ......       347      7      5    m845*o-  ±ZZ 

i    ....    /        56    22    31   J  ±30 

log^....         0*09846     .  +0*00012 

loge....         9*99977  ±0*00070 

Period  .:      115,000  years. 

It  goes  without  saying  that  the  elliptical  character  of  the  orbit 
is  quite  uncertain ;  a  parabolic  orbit  will  satisfy  the  observations 
almost  equally  well. 

AsU  Nach,  3770  contains  definitive  elements  of  Comet  1898  V. 
(G-iacobini),  by  Adolf  Hnatek ;  the  comet  was  discovered  1898 
Jane  18,  and  was  under  observation  for  two  months.  In  spite  of 
its  faintness  the  observations  are  very  accordant  and  the  residuals 
small.  It  is  pointed  out  that  the  investigation  required  special 
precautions  in  consequence  of  the  comefs  latitude  having  been  so 
small  throughout  the  period'  of  observation. 
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The  following  ore  the  definitive  parabolic  elements  :- 

T 1898  Juiy  25-5338  asrliii  M.T. 

<• 313°  36'  34"  j 


43  J 


log? 0-I76473 

He  examines  whether  iia   alteration  in   the  eccentricity  ' 
produce  smaller  residuals.     He  finds  an  ellipse  ^vith  a  period  of 
42,043  years,  hut  regards  the  parabolic  orbit  as  equally  probable. 
A.  C.  D.  C. 

MisoB  PixAifBT  Notes.— i  planet,  HO,  of  the  izth  magnitude, 
was  found  by  Palisa  at  Vienna  on  Feb,  4  ;  it  is  probably  not  i 
but  identicol  with  No.  458. 

Another  planet,  HP,  of  the  i  ith  magnitude,  was  discovered  by 
Camera  at  Heidelberg  on  i'eb.  1 

1901  appears  to  have  been  the  richest  year  on  record  for  the 
discovery  of  minor  planets,  no  fewer  than  38  having  been  added. 
The  discoveiy  of  HSl  lias  not  yet  been  announced  in  these 
columns  ;  it  was  found  by  Kopff  at  Hsidelberg  on  Dec.  5. 

GV,  announced  last  year,  ia  not  new,  but  identiia,l  with  zoz 
Ohryaeis.  A.  C.  D.  C. 

Zbkith-Tblescopes. — Designs  for  apparatus  for  measuring  the 
distances  from  the  zenith  of  stars  which  are  not  far  from  that  point 
have  lately  appeared  over  two  well-iuiown  naraee.  M.  Comu  gave 
details  of  a  scheme  in  the  Bulletin,  Astronoiniqtie  for  October  J901, 
and  M.  Lipproann  presented  a  plan  to  the  Academy  of  Sciences 
on  January  27  last  {Compteg  Bentliis,  tome  cxssiv,  no.  4).  Any 
abstract  of  these  that  could  be  made  in  such  limited  space  as  in 
here  available  would  be  insufficient,  but  the  general  features  which 
are  in  some  way  common  to  both  may  be  indicated.  Each  appa- 
ratus comprises  a  mirror  inciined  at  45°  to  the  horizon,  which 
reflects  from  its  upper  surface  the  stars  around  the  zenith  into  a 
horisontal  telescope.  In  the  field  of  this  horizontal  telescope  the 
nadir  is  marked  :  in  M.  Comu's  apparatus  this  is  effected  by  having 
a  second  mirror  at  right  angles  to  the  first,  with  half  their  widths 
overlapping,  so  that  the  secood  does  not  prevent  the  reflection  of 
the  sters  from  the  firut,  and  a  mere ury-tru ugh  below,  and  when 
the  movable  horizontal  wire  is  made  to  coincide  with  its  image 
after  refieotion  from  the  two  mirrors  and  the  mercury,  its  place 
indicatee  the  Eenith.  Coincidence  of  the  wire  with  its  image 
after  reflection  from  the  two  mirrors  ensures  that  these  are 
properly  adjusted.  In  M.  Lippmaun's  method  the  fiducial  point 
is  supplied  by  a  slit  in  the  focal  plane  of  a  collimator  placed  on 


I 
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of  the  mirror  opposite  to  tlie  telescope  and  a  trough  of 
mercury  beioiv  the  mirror  ;  but  the  reader  must  be  referred  to 
the  original  for  details  of  this  plan. 

HippABCUua  ASD  Pbeckssion. — It  is  generally  believed  that 
Hipparchua  was  the  tirat  to  recognize  the  gradual  increase  of 
longitude  of  all  the  stars  which  is  designated  by  the  expreaaion 
•'  Preceasion  of  the  Equinoxes,"  but  there  is  not  a  consensus  of 
opinion  as  to  whether  he  believed  tlie  whole  sphere  of  stars  moved 
in  the  direction  of  jncreasiug  iongitude  or  whether  the  tropical 
and  equinoctial  points  i-etrograded.  The  opinions  of  astronomical 
writers  seem  to  ba  nearly  equally  balanced  on  this  point.  A  short 
paper  was  recently  read  before  the  Boyal  Irish  Academy  •  by  the 
Bev.  M.  H.  Close,  in  which  he  finds  the  evidence  to  be  in  favour 
oE  the  first  hj-potheais,  namely,  that  Hipparchus  thought  the  ptars 
themselves  move,  Mr.  Gose's  principal  argument  is  based  on 
Ptolemy's  treatment  of  Hipparchus's  tractate  entitled  "Concerning 
the  shifting  of  the  Tropical  and  Eqainoctial  Points,"  lie  argues 
that  this  title  does  not  imply  anything  deiinite  about  Hipparchus's 
opinion,  any  more  than  when  we  .speak  of  the  8an  riimff  it 
implies  a  belief  that  the  Sun  actually  moves ;  but  Ptolemy  knew 
what  Hipparchus  thought,  and  Ptolemy  himself  writes  that  the 
sphere  of  the  fixed  stars  has  its  own  proper  motion,  and  at  the 
same  time  makes  no  comment  on  Hipparchus's  views  on  this 
subject,  which  he  would  have  done  if  they  were  opposed  to  his 
own.  Mr.  Close  also  mentions  a  fact  which  is  almost  conclusive. 
When  Hipparchus  had  examined  certain  zodiacal  stars,  we  are 
told  by  Ptolemy  in  the  '  Almagest,'  he  thought  that  the  eitra- 
Kodiacal  stars  did  not  participate  in  the  progression.  This  mistake 
he  afterwards  corrected  and  found  that  all  the  stars  retained  their 
relative  positions,  but  did  not  make  any  statement  showing  that 
this  was  due  to  the  movement  of  the  equinoctial  points. 

Os  MBisUBiso  Spbctkogbajib. — Aji  instance  of  personal  error 
in  measurement  which  Mr.  H.  M.  Keese  calls  attention  to  in 
Ijck  Observatoiy  Bulletin  No.  15  is  worth  recording.  In 
measuring  lines  in  star-spectra  (bright  lines  on  a  dark  field)  with 
lines  in  a  comparison  spectrum  (dark  lines  on  a  bright  field),  it 
was  found  that  a  different  result  for  velocity  in  the  line  of  sight 
was  obtained  according  to  whetlier  the  violet  end  of  the  spectra 
were  set  on  the  right  or  left  hand  of  the  measurer.  After  several 
other  possibilities  had  been  investigated,  the  cause  was  found  to 
be  doe  to  a  psychological  tendency  of  the  measurer  to  set  the 
measaring-wire  further  to  the  right  on  a  dark  line  in  a  bright 
field  than  on  a  bright  line  in  a  dark  field. 

The  SoLiE  Eoi'ation. — Father  Cortie  has  extracted  material 

from  the  solar  observations  made  at  Stonyhurst,  to  deduce  a  value 

•  1901,  May  13. 
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o£  the  rate  of  rotation  of  the  Sun'a  photosphere  from  the  drift  in. 
longitude  of  faculse.  This  has  been  done  before  by  Stratnnoff 
and  possibly  others ;  but  Father  Cortie'a  plan  differs  from  the^e 
because  he  takes  the  eases  of  groups  of  faculie  which  hn\e  en- 
dured for  a  long  time,  sometimes  for  four  rotaliona.  The  result 
deduced  from  thirteen  such  groups  ia  Bomewhat  in  accord  «'itli 
Carrington's  figures,  which  show  variation  of  rate  with  liititude, 

Tycho  Bkahb's  Obseevatoet.— It  is  three  hundred  years  sinca 
the  death  of  Tyeho  Brahe,  and  the  occasion  haa  been  celebrated 
by  escaTating  his  observatory  in  the  island  of  Hveen.  An  account' 
oi  this  work  has  lately  been  published  by  Prof.  Charlier,  of  Lund, 
which  Dr.  Dreyer  summarized  in  an  article  in  Naturs  for  Decem- 
ber 5 .  "With  reference  to  the  fat't  that  Tycbo  sought  shelter  from 
the  wind  by  placing  his  large  telescope  a  couple  of  feet  helow 
the  ground,  Dr.  Dreyer  aays  : — ^"  But  the  esaniple  set  by  Tycho 
was  not  followed:  for  more  than  a  hundred  years  the  object 
seemed  generally  to  he  to  get  as  near  to  the  stars  as  possible  by 
placing  observatories  on  the  tops  of  towers  and  high  buildings. 
The  nineteenth  century  reverted  to  Tycho  Brahe's  ideas  by  buildmg 
observatories  at  some  distance  from  cities,  and  with  the  instru- 
ments at  very  moderate  heights  above  the  ground.  Another 
idea  of  Tycho's,  which  was  not  adopted  for  sevei-a!  centuries, 
was  to  have  a  large  staff  of  assietanta,  among  whom  the  work  of 
the  observatory  was  divided."  The  article  ends  with  a  paragraph 
showing  that  Tycho  was  probably  the  first  man  to  conceive  the 
idea  qf  a  National  Observatory. 


TuE  Com  AVbatheb  ts  PEBKUABr, — For  ar  days  the  weather 
in  February  was  excessively  cold,  the  mean  temperature  from  Feb.  i 
to  21  being  32°'4,  or  ^°  below  the  average.  The  lowest  indicated 
temperature  near  London  was  i4°"3  on  the  i6th,  being  the  lowest 
temperature  recorded  in  February  since  the  severe  winter  of  1895, 
when  the  lowest  temperature  on  record  for  the  preceding  6r  years, 
viz.,  ^"'g,  occurred  on  the  Sth.  Other  temperatures  in  February 
lower  than  that  observed  this  year  have  beeni^7°7  on  1845 
February  iz ;  ii"'!  on  1855  FeOruary  19;  ii°'2  on  1847 
February  12  ;  iz°'4  on  1841  February  4  ;  and  I3°'S  on  1855 
February  14.  The  mean  for  the  eight  days  February  jo  to  17 
(this  year)  was  below  the  average  value  by  g''-?  ;  but  in  1 895  the 
mean  for  the  whole  month  Mas  io°'4  below  the  average,  and  the 
mean  for  the  10  days  February  5-14  in  1895  was  as  much  as 
le^-fi  below  the  average.  The  rainfaU  in  the  zi  cold  days  was 
very  small,  amounting  to  0-219  inch  only;  but  after  the  zand 
the  weather  was  much  wetter  and  warmer,  becoming  finer  again 
towards  the  end  of  the  month. 
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Paqf.  F.  Taoohiki  has  resigned  the  office  of  Director  of  the 
Observatory  of  the  Boman  College  at  Borne,  which  he  has  held 
for  some  years.  He  has  been  succeeded  bjr  his  chief  assistant, 
Prof.  E.  MiUosevich. 

The  next  Meeting  of  the  Bojal  Astronomical  Society  will  be 
OQ  Friday,  March  14 ;  that  of  the  British  Astronomical  Associa- 
tion on  Wednesday,  March  26. 


From  an  Oxford  Note-Book. 

It  is  long  since  the  B.  A.  S.  had  the  pleasure  of  seeing  at  its 
Annual  Meeting  two  medallists  in  person.  In  the  years  before 
1833  two  or  more  medals  were  occasionally  given  in  the  same 
year,  but  it  was  subsequently  decided  to  award  only  one 
aimually.  In  the  year  1848,  under  the  stress  of  quite  extra- 
ordinary circumstances,  twelve  testimonials  (declared  at  the  time 
to  be  the  equivalent  of  the  gold  medal)  were  awarded ;  and  joint 
medals  (for  practically  the  same  rese^arch)  were  awarded  in  1867 
(Huggins  and  Miller)  and  i886  (Pickering  and  Pritchard). 
Otherwise  the  practice  of  a  single  medal  was  not  departed  from 
till  1897.  In  that  year,  besides  the  award  of  the  gold  medal  to 
Prof.  Barnard,  there  was  awarded  for  the  first  time  the  Hannah 
Jackson  (nee  Omit)  Gift  to  Prof.  Lewis  Swift.  This  gift  is  the 
outcome  of  a  bequest  made  to  the  Society  in  1861,  which  did  not, 
however,  become  available  till  after  the  decease  of  the  donor  in 
1893  (see  Mon.  Not,  R.  A.  S.  Ivii.  p.  35),  and  is  after  all  not  a 
"  medal "  but  a  "  gift."  Prof.  Swift  did  not  make  any  attempt  to 
come  to  England  in  1897,  and  we  all  remember  Prof.  Barnard's 
unfortunate  arrival  just  too  late  for  the  meeting,  owing  to  bad 
weather  on  the  voyage.  Only  one  of  the  joint  medallists  was 
present  in  1886.  So  that  we  must  go  back  at  least  35  years  for 
an  occasion  at  all  resembling  that  of  Feb.  14  last,  when  both  the 
constructor  of  the  Cape  Photographic  Durchmusterung  and  the 
discoverer  of  two  Novae  "were  present  in  person  to  be  honoured  by 
the  Society. 


Pboe.  Kapteyn  gratified  us  all  by  maldng  a  staj'  of  a  few  days 
in  England,  and  bringing  Mrs.  Kapteyn  with  him ;  and  he  was 
good  enough  to  say  that  he  found  so  much  to  see  that  he  must 
leave  a  good  deal  for  another  visit.  Dr.  Anderson  (the  ideas  of  a 
discoverer  of  two  Novsb  are  of  such  public  interest  that  I  venture 
to  state  the  circumstance)  returned  to  his  "star-gazing''  in 
Edinburgh  very  promptly.  The  big  telescopes  at  Greenwich  and 
elsewhere,  he  said,  did  not  appeal  to  him  in  any  way;  his 
instrument  is  a  field-glass,  with  which  he  can  see  a  number  of  stars 
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at  once  instead  of  one  only  as  in  a  big  telescope.  "  I'm  not  an 
astronomer,"  he  said  ;  "  I  flm  an  astro/jftil ;  wherever  the  stars  are 
■hining  1  mutt  he  looking."  And  he  told  me,  in  reply  to  a  definite 
question,  that  he  actually  looks  for  new  stars ;  he  knows  the 
heavens  bo  well,  especially  near  t!ie  Milky  Way,  that  he  does  not 
think  one  could  appear  brighter  than  the  sixth  or  perhaps  the 
serenth  magnitude  without  his  detecting  it.  His  discoveries  were 
the  outcome  of  a  deliberate  and  independent  research,  not  con- 
nected with  his  work  on  variablea,  for  which  he  uses  Argelander'a 
charts  and  a  small  telescope.  How  numerous  are  the  astropbils  ? 
I  am  glad  that  it  has  fallen  to  ray  lot  to  meet  at  any  rate  one. 


Why,  I  wonder,  arc  so  many  French  publications  not  dated? 
tn  imporlant  memoir  by  M,  Callandrean  has  just  been  received 
n  a  green-paper  cover — "  Aper^u  dea  Methodes  ponr  la  Deter- 
mination des  Orbitea  dea  Cometes  et  des  Planotea  "  ;    but  there  is 
nothing  to  show  when  it  was  written  either  at  the  beginning  or 
I  end,  nor  to  show  to  what  series  of  publications  it  belongs  (if  w6 
btay   judge  from  the  absence  of  a  titlepage  that  it  belongs  to  a 
series).     If  a  careful  librarian  puts  the  date  of  receiving  it  on  tha 
I  iEOpy,  this  will  be  perhaps  sufficient  for  practical  purposes;  but  if 
I  it  passes  on  to  the   shelves    undated,  it   may  give   some  poor 
I  researcher  in  times  to  come  a  lot  of  trouble  to  assign  it  to  its 
proper  place  in  the  history  of  the  subject.     I  have  noticed  this 
absence   of  dat-e  in  other  French  publications,  and  respectfully 
suggest    to  MM.  G-authier-Villars  that  they  should  set  a  good 
example  of  reform. 


The  report  of  the  Superintendent  of  the  U.S.  Naval  Observatory 
shows  that  some  useful  work  is  being  done  by  some  of  the 
assistants,  but  the  part  of  it  written  by  the  Superintendent 
himself  is  a  rather  piteous  document.  The  poor  man  is  apparently 
harassed  by  malignant  critics,  official  and  otherwise.  He  records 
with  an  obvious  sigh  of  relief  that  the  Board  of  Visitors  have 
already  made  the  full  number  of  visits  (3)  allowed  by  law  to 
any  one  year,  but  be  has  other  trials. 

"  Critics  who  are  in  no  way  responsible  for  results,  and  who 
probably  would  not  carry  out  their  own  suggestions  if  they  were, 
have  bad  a  standing  grievance  against  the  observatory  because  it 
has  not  put  its  clocks  underground. 

"  I  invite  the  attention  of  the  Bureau  to  Mr.  Hill's  report,  as 
evidence  of  the  spirit  in  which  the  observatory  has  been  {and  still 
is)  criticised  by  outside  astronomers.  Malice  has  dictated  these 
criticisms,  to  my  knowledge,  for  thirty  years.  In  this  instance 
ignorance  becomes  a  valuable  accessory. 

"  Scientific  work  must  stand  or  fail  on  its  merits.     But  it  would 
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l^e  an  encoaragement,  little  to  be  expected,  if  the  scientific  world 
43f  this  country  could  appreciate  or  acknowledge  the  efforts  to  bring 
xip  to  date  work  long  in  arrears." 

The  last  sentence,  where  the  writer  turns  from  scolding  to 
entreaty,  reminds  us  of  the  plaintive  notice  once  hoisted  over  an 
indifferent  pianist  in  the  Wild  West :  "  Do  not  shoot  the  pianist ; 
!I^e  is  doing  his  best."  The  question  after  alJ  is  not  whether  the 
;pianist  is  doing  his  best,  but  whether  the  United  States  should 

ut  in  charge  of  their  national  piano  a  naval  ofBcer  who  knows 

othing  of  music. 


The  appendix  to  N.  A,  1902  gives,  as  we  are  informed  on  the 

;«cond  page,  "  the  following  corrections  to  the  apparent  places  of 

I'tiars  as  given  in  the  Nautical  Almanac^  1902,  to  o'*oi  in  Eight 

scension,  and  o'"'*oi  in  Declination."    The  result  cannot  be  con- 

idered  satisfactory.    To  a  casual  glance  it  is  simply  a  wasteful  piece 

'  printing,  for  the  words  *'  insensible  in  E.A."  are  monotonously 

xanserted  in  a  separate  column  for  each  star,  when  a  single  state- 

xnent  would  have  sufficed,  and  saved  half  the  printing,  say  eight 

'pages.    But  we  demur  to  the  actual  statement.    It  implies  that 

xmmbers  printed  for  the  Paris  Conference  constants  are  equally 

correct  (to  o"*oi)  for  the  Struve-Peters  constants.    Now,  although 

the  difference  between  the  two  sets  may  never  amount  to  o"'oi, 

the  figures  suitable  for  the  two  sets  would  certainly  often  differ  by 

o'*oi,  according  to  the  proper  raising  of  the  figures  omitted.     If 

astronomers  use  the  N.  A,  1902  for  star-corrections,  they  will 

certainly  get  results  which  make  their  observations  in  1902  not 

comparable  with  1900  and  previous  years. 


It  is  to  be  hoped  that  Mr.  Thomas  Thorp  will  perfect  his  new 
"polyslit  spectroscope,"  referred  to  on  p.  158  of  the  B.  A.  A. 
Journal,  vol.  xii.  If  I  understand  rightly  the  very  brief  description 
there  given,  the  instrument  produces  a  monochromatic  image  of 
the  Sun  without  some  of  the  defects  of  the  spectroheliograph,  or 
of  other  devices  recently  suggested  for  getting  such  an  image.  A 
number  of  slits  are  "  mounted  on  the  periphery  or  flange  of  a 
rotating  disk  in  such  a  manner  that  the  slits  on  opposite  sides  of 
the  disk  ape  conjugate  to  each  other  when  in  the  focal  plane  of 
the  collimating  lens  and  eyepiece  respectively."  This  would  seem 
to  secure  a  very  perfect  automatic  correspondence  if  the  slits  can 
be  cut  accurately  enough.  At  present  this  accuracy  has  not  been 
attained ;  but  we  read  with  pleasure  the  final  sentence,  "Mr.  Thorp 
intends  to  construct  such  an  instrument  when  sufficient  leisure  is 
afforded  him." 


144  Note$.  [No.  316. 

A  HoHG-KoNG  correspondent  kindly  sends  some  amusing 
cuttings  illuBtrating  the  behaviour  of  the  Chinese  with  regard  to 
eclipses.  Two  translations  of  an  official  notice  are  given  below, 
of  rather  different  merit ;  and  a  newspaper  paragraph  received 
later  informs  ua  that  on  Novemher  1 1  the  officials  duty  assembled, 
knelt  down  facing  the  setting  Sun,  and  remained  motionless  for 
some  fifteen  minutes,  when  ttie  rescue  o£  the  Sun  was  announced. 
During  the  ceremony  there  was  heating  of  drums  and  gonga  to 
frighten  away  the  dragon.     These  ai'e  the  translations  : — 


On  Uie  lotb  day  of  tliB  gch  Moon  (1901  October  11),  Yuns,  Intendent  of 
Cirnuit,  invBBted  with  power  of  oontru!  OTar  niiliuiry  furcas  if  Suchow,  Tsunf 
EoQg,  and  Tai  TsuDg.  issued  a  natificOiliDQ,  eu-ipendsd  in  front  of  liis  Yameii, 
to  tba  effect  thut  on  the  i5tli  da,;  of  the  9t.h.  Moon  (1901  OcMbar  z6),  beine  tbe 
Mo  Yao  dsy  {of  the  Diurnal  Seiagenary  Oyole),  there  will  be  an  eclipse  of  tha 
Kaon  (literally,  an  eating  of  tbe  Moon),  aad  tlmt  on  tbe  iiA  day  of  tbe  loth 
Moun  (i9oi  November  11).  being  tbe  Kwni  Te2  day,  there  will  be  an  eclipsa  of 
the  Sun  (lit.,  enttng). 

On  the  arriTal  of  the«e  dates,  all  Civil  and  Military  Officers  .-vro  directad 
eaah  and  all  to  eave  and  guard  (tho  Sun  and  the  Moon). 

(2)  The  Proclamation  for  Saving  the  Eclipses  of  Sun  and  Moon. 

1901)-  Tbo  '■  Sa-TBiing  Tai 
^iren  pruclamation  conoemjng 
n  tbe  ijtb  day  of  the  ninth  Mooa 
),  and  eclipse  of  tbe  Son  on  tha 
lit  day  of  the  tenth  Moon  '"'  Kwai  Ohi "  (dale's  name)  or  (nth  Nov.,  1901), 
During  the  festival  of  the  above  dates  all  the  Civil  and  Military  Uaadarin* 
should  bv  saved  at  the  eame  time. 


Two  instances  of  the  way  in  which  novel-writers  use  the  stars 
as  scenic  effects  strongly  contrast  in  carefulness  with  regard 
to  facts.  The  first  is  in  Marion  Crawford's  novel,  *  Mr.  Isaacs,' 
where  the  hero  points  to  Sirius  as  hia  star  in  the  touth,  the  time 
being  9  P.M.  in  September  1879,  when  Sinus  souths  about  6  a.m. 
It  should  be  remarked,  however,  that  in  September  1879  Jupiter 
was  about  the  place  indicated,  and  this  may  be  the  explanation  of 
the  mistake. 
■  The  other  writer,  Lucas  Malet,  may  be  congratulated  upon  her 
accuracy  of  description.  In  'The  History  of  Sir  Richard  Cal- 
mady  '  ip.  191)  she  thus  describes  a  "  windless  autumn  night"; — 

Tha  niglil  was  very  clear.  The  stara  were  innuiuerabla — fierce,  cold  poiata 
of  pulsing  light.  Orion's  jewelled  belt  and  award  dung  wide  agauiBt  the  blue- 
black  vault.  Cassiopeia  seated  majestia  in  her  golden  chair,  ^rtbward  above 
the  walled  gardeoe  uie  Bear  painting  to  tbe  diamond  Qashing  of  the  Pole  Star; 
while  ell  across  high  heaven,  dusty  with  incalcuLible  myriads  of  vorlda, 
btretchal  the  awful  and  uiysterioua  highroad  of  tlie  Milky  Way. 
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m:eeting  of  the  royal  astronomical  society. 

Eridny,  1902  March  14. 

Dr.  J.  W.  L.  GLA.ISHBR,  M.A.,  F.R.S.,  President,  in  the  Chair. 

Secretaries :  Y.  W.  Dyson,  M.A.,  E.R.8.,  and 

E.  T.  WniTTAKBB,  M.A. 

The  Minutes  of  the  last  ordinary  Meeting  were  read  and  confirmed. 

Mr,  WhittaJrer,  no  presents  have  been  received  since  the  last 
Meeting.  Among  these,  special  attention  may  be  called  to  a 
volume  of  the  Professional  Papers  of  the  Survey  of  India  Depart- 
ment, No.  5,  which  contains  a  full  account  of  the  investiejations 
leading  up  to  the  question  of  the  attraction  of  the  Himalaya 
Mountains,  which  recently  formed  the  subject  of  a  paper 
by  Major  Burrard  read  to  the  Society,  and  also  to  a  reduction 
by  Dr.  Auwers  of  the  mean  places  of  570  stars  to  equinox  1815, 
obtained  from  observations  made  under  Pond's  direction  in  the 
years  1815  to  1819  at  Greenwich. 

Mr.  Dyson  read  extracts  from  a  paper  by  Mr,  S,  A,  Mitchell  on 
the  Flash-spectrum  as  observed  at  Sumatra  during  the  Solar 
Eclipse  of  1 90 1 .  He  said  that  the  conclusions  to  which  Mr.  Mitchell 
came  were  almost  identical  with  those  of  Mr.  Evershed,  namely, 
that  the  flash-spectrum  does  really  represent  the  upper  more 
diffused  portion  of  a  stratum  of  gas  which  by  its  absorption  produces 
the  Fraunhofe'r  spectrum. 

Major  Hills.  So  far  as  I  can  see  from  the  photograph,  the 
general  character  of  the  spectrum  is  very  much  the  same  as  that 
taken  on  previous  occasions.  Of  course,  I  have  only  heard  bits  of 
the  paper,  but  from  these  it  appears  that  the  author  says  that  he 
finds  about  half  the  lines  of  the  solar  spectrum  at  present  in  the 
Hash.  It  seems  to  me  that  the  comparison  should  be  the  other 
way—how  many  lines  in  the  flash  are  in  the  solar  spectrum.     The 
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Bolar  spectriUD  lines  are  brouglifc  out  uuiler  different  measures  o£ 
exposure. 

Mr.  Z>y«on  then  read  further  estracta  from  tlie  paper. 

Major  BilU.  Wei),  that  L-om<;ides  with  Mr.  Evershed'a  results. 
Does  he  mention  anything  about  the  presence  of  any  particular 

Mr,  I>'iton.     Tea,  he  mentions  eeveral. 

Mr.  Fouilm:  I  think  we  should  not  accept  the  ooneluBictn 
arrived  at  in  this  paper  without  very  mreful  consideration.  In 
conjunction  with  Sir  Norman  Lockyer  I  have  had  a  good  deal  to 
do  with  Ihe  flash-Bpectrum  and  I  am  certainly  not  prepared  to 
admit  that  the  vapours  which  produce  it  are  identical  with  those 
which  produce  the  Fraunhofer  lines.  It  cannot  be  denied  that 
there  is  a  I'easonable  agivement  in  the  positions  of  the  two  sets  of 
lines,  hut  it  ia  quite  another  story  when  the  relative  tnteneitiea 
are  considered.  Many  of  the  lines  which  are  weak  in  the  dark-line 
spectrora  are  strong  in  the  hright-Une  one,  and  it  almost  invari- 
ablv  happens  that  these  ahnormal  lines  in  the  case  of  such  an 
element  a^  iron  are  lines  which  are  brighter  in  the  spark  than  in 
the  arc  spectrum — that  is,  they  are  what  Sir  Norman  Lockyer  calls 
enhanced  lines.  This  occurs  too  frequently  to  be  a  mere  matter  of 
chance.  Tet,  if  I  understand  rightly,  Mr.  Mitchell  follows 
Mr.  Evershed  in  attempting  to  reconcile  the  two  sets  of  lines  by 
a  process  of  averaging  their  intensities.  This  is  most  objectionable, 
*  the  significance  of  mnny  of  the  most  important  lines  is  entirely 


iem  that  the  absorbing  vapours  which  produce  the 
If'raunhofer  lines  are  in  a  state  M'hirh  approximates  to  that  of  the 
arc,  while  the  radiating  vapours  of  the  flash  are  more  closely 
represented  by  the  spark,  the  difference  doubtless  being  one  of 
temperature.  The  same  vapour  L-aunot  be  in  two  states  at  the 
same  time,  and  one  therefore  ai^es  that  the  layer  of  vapours 
which  produces  the  bright-line  spectrum  is  not  the  seat  of  the 
Fraunhofer  absorption.  At  all  events,  a  discussion  of  the  Hash- 
spectrum  which  takes  no  account  of  the  enhanced  lines  cannot  h^ 
regarded  as  final,  and  1  think  that  if  Mr.  Mitchell  hud  considered 
these  lilies  he  would  have  moditied  tlie  conclusion  at  which  he  liaa 
airived. 

Major  UilU.  There  is  one  point  iihich  1  do  not  understand 
about  Mr,  Fowler's  eiplauation,  and  that  is,  if  the  Fraunhofer 
al>£or^lion  occurs  below  tie  region  that  gives  the  flash- spectrum, 
liow  13  it  that  the  latter  shows  a  higher  temperature?  It  ia 
difficult  to  believe  that  the  flash -s])ect rum  region  is  the  hottest 
portion  of  the  Sun's  envelope, 

Mr.  Fouler.  If  we  suppose  that  the  spark  is  at  a  higher  tem- 
[lerature  than  the  ari',  as  is  probable,  the  vapours  which  give  tha 
Fnunbofer  lines  will  be  at  a  lower  temperature  than  the  flash- 
>tnituiu.  It  therefore  seems  necejjsary  to  suppose  that  the 
absorption  takes  [itace  above  the  stratum,  where  it  is    probably 
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<;o<z>Xer.  But  since  there  is  a  condensation  surface — the  photosphen? 
—  t>€neath  the  stratum,  it  is  not  inconceivable  that  the  necessarv 
lov^v^r  temperature  may  be  found  there. 

.J\lr.  Dyson  then  read  a  paper  by  Mr.  B.  E,  Barnard  on  observa- 
tiox3s  of  Nova  Cygni  (1876)  made  with  the  40-inch  refractor  of  the 
Y^r-kes  Observatory.  Mr.  Barnard  had  recently  been  measuring 
th.^   distance  of  Nova  Cygni  from  neighbouring  stars. 

UNfova  Cygni  was  now  estimated  as  of  magnitude  15*6,  which  was 
erti-emely  faint,  and  seemed  to  show  no  movement  since  its  dis- 
co "v  t^ry  in  1 886.  Prof.  Burnham  had  also  made  a  series  of  observations 
of  the  magnitude,  but  did  not  come  to  any  definite  conclusion. 
Mil.-.  Barnard  concluded  that  the  star  was  not  variable.  That  was 
th^  substance  of  the  paper,  which  was  one  rather  to  be  read  when 
in    p>rint  than  at  a  meeting  of  the  Society. 

-23dr.  W,  H,  Maw  presented  a  paper  on  double-star  observations, 
1^9^-1901.  He  said  that  there  were  about  300  measures,  and  thu 
pa,p>cr  was  a  continuation  of  a  previous  one.  He  regretted  that 
th^xre  were  not  more  measures,  but  that  must  be  put  down  to 
th€3    weather  rather  than  to  his  desire  to  shirk  work. 

-3L/r.  Lewis.  Mr.  Maw  has  said  so  little  about  his  paper,  that  1 
^ho\ild  like  to  add  my  appreciation  of  the  excellence  of  his 
observations.  It  is  a  great  pleasure  to  find  someone  taking 
saciVi  an  interest  in  the  work  of  double-star  observation. 

^I^he  President  called  upon  the  Astronomer  Eoyal  to  speak  about 
several  papers  sent  from  the  E-oyal  Observatory,  Grreenwich. 

^Vie  Astronomer  Royal.     It  may  be  of  interest  to  mention  that 

^n.  "the  course  of  measuring  for  the  Astrographic  Catalogue,  carried 

o^t   under  the  supervision  of  Mr.  Hollis,  he  and  his  staff  havt? 

liound  several  variable  stars.     Three  of  them  appear  to  be  new, 

aj^d  another  is   U  Draconis,   whose   variabihty   was   discovered 

by  Br.  Anderson.      We   thought  it  worth  while  to  give  out 

this  information  so  that  anyone  interested  in  variable  stars  can 

M^ake  use  of  the  data.     There  is  another  paper,  on  the  measures 

of  double   stars   made  at  the   Boyal   Observatory  in    1901    by 

Mr.  Lewis,  Mr.  Bryant,  and  Mr.  Bowyer.     There  are  two  or 

three  stars   of   special  interest.      The  observations  of  Capella, 

of  which  the  earlier  measures  were  communicated  to  the  Societv 

at  the  end  of  1900,  have  been  continued,  but  the  weather  in  the 

latter  half  of  1900  was  so  unfavourable  that  hardly  any  measures 

could  be  obtained.     Since  then  Mr.  Lewis  and  Mr.  Bryant  have 

succeeded   in  getting   some   measures  lately  which  seem  to  be 

trustworthy.      There  is  another  star  in  which   Mr.  Lewis  has 

taken  special  interest,  namely  2  Equulei.    It  has  been  observed  at 

the  Lick  Observatory  and  at  Greenwich  under  conditions  in  which 

it  was  very  difficult  to  detect  any  elongation,  and  I  think  the 

results  obtained  at  the  two  Observatories  show  very  satisfactory 

agreement. 

The  President,    1  will  ask  Prof.  Turner  if  he  has  anv  remarks 
to  make  upon  the  subject. 


()2 
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Prof.  Turner.  I  should  like  to  exprees  my  interest  iu  the  fact 
that  in  counection  with  the  work  on  the  Astro^raphic  Chart,  some 
new  variables  have  bepii  discovered.  The  Hreenwich  method  is 
to  combine  the  ecriitiny  of  two  plates  at  the  eame  time.  They 
have  a  duplex  miurometer  to  hold  two  phttes  which  overlap,  and 
BO  there  is  nn  opportunity  for  recognizing  v.  hen  a  star  ia  either  not 
uu  one  plate  or  is  perhaps  a  tittle  different  in  position  or  i 
brightness,  A  small  difference  in  brightness  may  not  be  easy  to 
detect  because  of  the  varying  character  of  the  two  plates  taken  o 
different  night«,  though  a  striking  differetice  in  brightness  ca 
even  then  be  detected.  But  some  more  rapid  method  of  con 
paring  plates  seems  to  be  urgently  needed.  The  method  used  at 
Greenwich  is  of  o  laborious  kijid.  It  is  doubtless  within  the 
knowledge  of  Fellows  that  there  are  other  methods  of  scrutiny: 
and  tt  repreaentntion  of  one  of  the  latest  devices,  vis.  the  Stereo- 
comparator  of  Messrs.  Zeiss,  I  A\ill  show  on  the  screen,  because 
it  may  be  some  little  time  before  we  shitU  have  an  opportunity  of 
seeing  the  apparatus  in  England.  Dr.  Max  Wolf,  who  has  tried 
the  instrument,  has,  I  anderatand,  tipproved  of  it.  I  thinh  some 
method  of  this  kind  is  needed  for  the  detection  of  peculiar  objects, 
for  otherwise  if  we  have  to  dtal  separately  with  each  one  of  th» 
millions  of  stars  photographtd  for  the  Astrographic  Chart,  it 
will  take  some  time  and  trouble  I  should  hke  to  take  this 
opportunity  of  mentioning  a  different  sort  of  device  which  has 
occurred  to  me.  Supposing  we  could  throw  upon  the  screen  the 
iufl!>es  of  two  plates  of  the  eame  ref>ion  h)  niiaoh  of  two  lanterns, 
■0  that  we  could  make  the  imsges  coincide  star  for  star,  and  tbea 
cut  off  the  light  of  one  lantern,  and  after  that  the  light  of  the . 
other,  alternately.  If  the  correspondence  of  the  two  pictures  was 
exact  we  should  get  a  steady  image  in  each  case,  but  if  there  n 
any  disparity  for  one  star  we  should  get  some  slight  motion  in  t 
ima^e  of  that  star,  and  it  appears  to  me  that  the  sensitiveness  of 
the  eye  to  slight  motion  in  one  object  w  hen  others  are  still  might  I 
be  wivd  in  the  same  way  as  is  the  sensitiveness  to  distance  in  tba 
stereo-comparator  ;  and  although  the  method  is  not  worked  out  ia' 
anv  way,  I  think  it  would  be  to  the  advantage  of  astronomy  i& 
methods  of  that  sorl  were  thought  of  and  tried  for  compariiso 

Thf  Aslrouomer  Rotfal.  Is  the  stereo-compnrator  intended  for 
two  plateii  taken  with  the  same  centre,  or  For  plates  generally  which 
may.  only  overlap  partially,  like  those  of  the  Astrographic  Chart? 

Prof.  Turner.  The  instrument  was  originally  made  simply  for 
two  plates  with  comparatively  large  uverhipping,  but  Messrs. 
Keiss  signify  their  willingness  to  adapt  the  instrument  for  a  slight 
overlapping.  One  point  about  our  astrographic  plates  whidi 
is  more  doubtful  is  with  regard  lo  those  which  have  three  images 
on,  when  it  may  be  diHicull  to  u»e  the  stereo-compsmtor,  Tor  ihe 
three  imngeK  on  the  plate  would  compHinte  matters.  It  would  be 
iinesiiected  if  ihf  instrument  Inrned  out  utilisable  in  that  case. 
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Messrs.  Zeiss  are  doing  what  they  can  to  adapt  it  to  wide  con- 
ditions, and  it  is  those  injprovements  which  make  it  impossible 
for  them  to  tell  us  when  they  can  Jet  us  have  the  lirst  instrument, 
or  what  the  price  will  be. 

Mr.  Lewis  described  in  detail  some  facts  about  the  deter- 
mination of  the  orbit  of  B  Equulei. 

TJie  Astronomer  Royal.  Since  the  beginning  of  the  year  a 
number  of  photographs  have  been  taken  at  (xreenwich  ol:  the 
satellites  of  Neptune,  and  I  thought  it  might  be  of  interest  to 
show  the  Society  the  results  that  have  been  obtained.  An 
exposure  of  20  min.  is  required  to  show  the  satellite  well, 
while  an  exposure  of  20  sees,  or  thereabouts  shows  Neptune. 
These  relative  lengths  of  exposure  are  given  by  means  of  an 
occulting  shutter,  which  obscures  the  planet  when  necessary,  and, 
as  may  be  seen  in  the  picture  now  on  the  screen,  the  satellite  is 
photographed  without  being  obscured  by  the  image  of  Neptune. 
Special  attention  has  been  given  to  Neptune's  satellite  at  Prof. 
Newcomb's  request,  who  wished  to  have  measures  from  these 
photographs,  as  he  is  determining  the  position  of  the  satellite. 

TTie  Astroiiotner  Royal,  presenting  the  results  of  the  Sun-spot 
record  made  at  G-reenwich  during  the  year  1901,  called  special 
attention  to  a  large  spot  seen  at  the  time  of  the  Solar  Eclipse 
in  May,  at  a  point  of  the  Sun's  Hmb  near  which  there  was  an 
apparent  arch  of  the  corona. 

Mr,  Maunder.  The  Sun  during  the  past  year,  1901,  was 
extraordinarily  quiet.  The  inean  daily  spot  area  for  the  entire 
year  was  onl}'^  29  as  against  78  at  the  last  minimum,  whilst  the 
record  of  faculae  was  even  smaller  still,  the  smallest  record  we 
have  got  in  any  year  since  the  G-reenwich  record  was  started. 
There  were  no  fewer  than  289  days  out  of  the  365  on  which 
Eo  spots  were  seen  at  Greenwich.  I  have  some  slides  with  regard 
to  the  great  spot  of  May  19th,  the  one  which  was  seen  im- 
mediately after  the  eclipse.  The  Astronomer  Koyal  has  pointed 
■out  that  the  place  where  the  spot  was  on  May  18  shows  a  large 
protuberance  of  the  corona.  The  photograph  now  on  the  screen, 
which  shows  this  very  well,  vvas  taken  7  sees,  after  totality  had 
begun,  and  was  given  almost  an  instantaneous  exposure.  The 
disturbance  is  seen  very  clearly  both  on  tlie  Sumatra  and  the 
Mauritius  photographs.  At  first  sight  it  looks  as  if  there  had 
been  considerable  change,  but  when  you  allow  for  the  change  in 
the  position  of  the  Moon,  it  becomes  very  difficult  to  be  perfectly 
certain  that  any  distinct  change  has  taken  place  in  the  corona. 

The  President.  I  am  sure  we  thank  Mr.  Maunder  very  much 
for  the  exhibition  of  these  slides,  and  I  will  now  ask  Mr.  Dyson 
to  give  an  account  of  the  paper  from  the  Rojral  Observatory 
which  relates  to  the  proper  motion  of  Nova  Persei. 

Mr.  Dyson  said  that  photographs  had  been  taken  since  the 
Nova  appeared  except  between  May  and  August,  and  a  number 
of  these  had  been  measured.      The  distance   of  the  Nova  was 
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tiieaBurcil  from  4  or  5   stars  afuimd    it.      T1il>   result    "as   not     I 
sltogether   saliefactory,  as  it   ehowed   for  the  Nova  a  negntiTe 
[jarallax  with  respect  to  the  stars,  but  it  is  quit«  evident  that     . 
the  absolute  idicallaic  eaunot  be  greater  than  o"'i.     The  measureH 
also  showed  an  annual  proper  motion  of  the  Nova  of  o'-ao^  in 
R.A.  !wd  -o"-2oiuDec  , 

Mr.  H.  C.  Phunmer  then  read  a  paper  on  the  images  formed  by  ] 
a  pnraholic  mirroi' — first  jiaper,  the  Geometrieal  Theory.  He  said 
that  his  attention  had  been  directed  to  the  geometrical  theory,  and 
lie  found  that  it  was  srarcely  in  a  stale  that  could  be  called  eatis- 
factory.  There  wnre  diacrepancies  which  required  to  be  cleared  up, 
and  in  this  paper  he  had  tried  to  do  bo.  The  first  paper  in  whieh 
tlie  Huhject  was  serioualy  discussed  was  by  GJen.  Tennant  in  1887, 
at  the  tirae  when  the  relative  merits  of  the  reflector  and  refractor 
for  the  purpose  of  tiie  Astrographic  Chart  were  in  queslion. 
After  that  the  subject  was  left  alone,  and  the  decision  was  taken 
to  use  refractors,  until  1S97  or  1898,  when  the  Crossley  I'efiector 
«-hich  had  been  presented  to  the  Lick  Observatory  failed  to  come 
up  to  expectation.  Mr.  Scliaeberle  attempted  to  explain  the 
failure  by  a  purely  geometrical  theory  of  the  aberration.  A  paper 
by  Mr.  Crockett  was  published  shortly  afterwards,  and  there  waa 

II  further  paper  by  himself  (Mr.  Plummer)  which  he  contributed 
to  the  Ailronomiail  Jovmal.  The  method  upon  which  all  these 
investigations  had  been  conducted  had  been  to  investigate  the 
figure  in  which  the  rays  incident  on  a  circular  ring  of  the  mirror 
intersected  the  focal  plane  after  reflection,  and  where  the  figures 
«ere  given  it' was  easy  to  see  at  once  that  discrepancies  esisted^ 

III  addition  to  the  critical  review  of  previous  papers  on  the 
subject,  the  present  paper  included  an  extension  of  the  theory 
FO  us  to  consider  the  im^es  which  would  be  formed  on  a  pi 
photographic  plate  placed  within  the  focus  of  the  mirror  or 
a  curved  plate,  The  result  seemed  to  show  that  little  adyant^;© 
could  he  expected  under  any  circumstances  from  either  plan. 

Prof.  Turnfr.  I  think  Mr.  Plummer  has  worked  very  hard  01* 
this  question,  which  does  not,  perliaps,  involve  mathematics  of 
a  very  high  order,  but  is  of  a  tronhlesome  kind,  and  it  is  one- 
which  has  been  left  m  a  very  unsatisfactory  state  up  to  the 
present  moment,  especially  as  regards  the  working  inside  the- 
focal  plane. 

Tbf  Prrxident.  The  first,  paper  is  on  the  geometrical  theory,. 
what  will  the  subsequent  work  relate  to? 

Mr.  Plummei:  As  I  mentioned,  I  am  aetually  at  work  on  the- 
measurement  of  a  plate  taken  with  a  reflector,  and  a  comparison 
of  Ihe  results  with  those  obtained  from  a  photograph  of  the  same 
region  of  the  sky  taken  with  s  refractor  of  the  Astrographic 
type. 

The  Prtstdent.      We  have  also  a  mathematical  paper  by  1 
Secretary,  Mr.  Whittaker,  and  a  pajwi-  by  Dr.  Alex.  Boberts  of 
Lovedale,  South  Africa,  on  the  variation  of  S  I7r.rin», 
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Mr.  WTiittaker,  referring  to  Dr.  Koberts's  paper,  said  the  varia- 
bility of  S  Carina)  was  originally  discovered  by  Dr.  GoUld  at 
Cordoba,  the  period  being  then  announced  as  several  months. 
Since  1891  the  star  had  been  under  observation  at  Lovedale, 
S.  Africa,  and  Dr.  Roberts  Jiad  succeeded  in  finding  the  elements 
which  define  the  variation.  The  chief  points  of  interest  were : — 
ist,  that  there  was  a  secondary  maximum  coming  before  the  chief 
maximum ;  2nd,  that  the  period  (148  days)  was  subject  to  a  varia- 
tion, which  could  be  represented  by  a  trigonometric  term  with  a 
period  of  19  years ;  and  3rd,  that  the  time  of  increasing  brightness 
was  nearly  equal  to  the  time  of  decreasing  brightness ;  this  was 
evidence  against  the  supposition  that  with  long-period  variables 
there  was  a  rapid  rise  to  the  maximum,  followed  by  a  slow 
decrease  to  the  minimum. 

Mr,  WTiittaker  then  gave  an  account  of  his  own  paper,  which 
was  concerned  with  the  periodic  solutions  of  the  Restricted 
Problem  of  Three  Bodies.  In  this  problem  the  motion  of  a  small 
planet  is  considered  under  the  attraction  of  the  Sun  and  a  large 
planet,  the  latter  bodies  being  supposed  to  move  in  circular  orbits. 
Two  theorems  relating  to  the  motion  were  communicated. 

Mr,  Dyson  read  a  paper  by  Mr,  H,  O,  Fourcade,  communicated 
by  Sir  David  Gill,  on  the  method  of  surveying  by  photography, 
which  Prof.  Turner  had  lately  brought  before  the  Society. 

Prof,  Turner,  I  am  glad  to  know  that  this  method  has  been  in 
use  by  Mr.  Fourcade  for  some  time,  especially  as  Major  Hills 
assured  me,  when  I  read  the  paper,  that  it  was  not  likely  to  be 
used  at  all.  I  do  not  think  we  shall  quarrel  about  the  question 
of  priority.  The  matter  has  been  in  my  mind  for  more  than  a 
year,  and  I  gave  a  sketch  of  it  at  the  Photographic  Convention  in 
Oxford  last  July.  Like  Mr.  Fourcade  I  was  trying  to  find  time 
to  work  it  out  in  detail,  but  other  things  interfered.  I  hope, 
however,  that  Mr.  Fourcade  will  not  wish  to  take  away  all  the 
credit  of  my  little  paper,  because  I  think  I  may  say  it  has 
attracted  more  attention  than  any  paper  I  ever  wrote.  I  have  not 
only  had  this  letter  from  Sir  David  Gill,  but  also  two  letters  from 
America,  to  which  I  have  written  long  replies,  and  I  have  also 
had  one  or  two  letters,  not  asking  questions,  but  expressing 
admiration  of  the  method.  I  mention  this  to  show  that  however 
much  the  method  may  have  been  in  use  in  South  Africa  it  certainly 
is  not  well  known  and  in  use  amongst  people  who  want  some- 
thing of  the  kind.  I  have  one  letter  from  a  gentleman  accustomed 
to  surveying  in  a  mountainous  district.  He  has  already  made  trials 
of  the  new  method,  and  the  only  thing  he  wants  is  a  proper 
measuring-machine.  I  said  little  or  nothing  on  this  head  because 
whatever  would  do  for  astronomical  photographs  would  do  for 
these  surveying  photographs.  What  remains  to  be  done  is  to  put 
our  astronomical  micrometers  into  the  hands  of  those  who  require 
to  use  the  method.  I  welcome  the  signs  that  we  are  making 
headway  in  our  war  against  using  angles  when  we  are  dealinjr 
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«ith  plane  geometrv,  as  on  a  photographic  plate.  I  think  this 
paper  of  Mr.  Pourcade'a  wiJI  l>e  welcomed  hy  all  who  are  interested 
in  this  matter. 

Major  miU.  1  ne\er  heard  of  Mr.  Fourcade  before,  and  I 
must  take  his  o«tt  woid  for  the  use  of  this  thing.  "What  I  aaid 
WM  that  I  did  not  think  it  was  likely  that  this  method  would  be 
used  to  anj-  practical  extent  by  a  skdled  surveyor.  1  think  it  is 
possible  that  a  traveller  liere  and  tf»-rt!  may  use  it,  especially  a  roaa 
\i'bo  has  not  been  brought  up  to  (>ur\ey  matlers,  because  this  plan 
appears  much  simpler,  but  I  thiakit  is  more  a  matter  of  appearance 
and  that  it  nill  take  jnst  as  long.  I  know  that  that  is  the 
experience  in  the  Canadian  Survey  department,  and  they  think 
there  tH  no  gi'eat  advantage  to  be  gained  by  it. 

The  Freaitkmt.     It  says  here  "this  metbod  has  been  used  in  its    ' 
ainiple  form.''     Does  that  mean  that  be  used  the  camera? 

Prof.  7'Hmec  said  perhaps  it  might  be  interesting  to  read  the    ' 
letter  sent  by  Sir  David  Gill,  dated  February  i  r,  with  reference  to 
Mr.  Fourcade's  paper,  whit-b  is  as  follows : — 

1  am  tending  to  Wealej  a  note  by  Mr.  Fourcade  oil  joiir  Burvej-  uiatter.     ' 
t'ouroule  lioa  a  tar  more  complele  system  tliHii  yours,  viz.,  b^sidea  pliotogi'aphs 
lakea  ^m  two  points  in  horiionCal  Hir«ctiaiia  at  right  angles  to  the  Uue 
joining  theae  points,  he  haa  rfiaeaui  ou  the  plates,  and  he  measures  his  x  and 
V  storeoscopKitUy,  with  vnicromfitera  attnclied  to  both  ejepiecea.     When  iho    [ 
wires  are  one  as  seen  with  bolli  eyes  ;on  ure  certainly  seeing  the  same  point 
with   both  eyes  and  get  hence  x,y,  and  : — from  the  horiEootsl  and  vertical     i 
inicroseope  reudings  of  bolb  ejes. 

You  can  thus  plot  tlie  plan  and  contour  line.t  ol'  any  country  from  two 
photngraphs. 

Fourcade's  paper  was  oommuaiailetl  to  the  S.  A.  Phil.  Soo,  in  October  losL     I 
When  the  paper  is  printed  I  will  "end  jou  n  copy.     If  aniicipaies  alt  f/im  have 
said,  andffoesfar  hfffoiid  goi',*  (Ltraghler.) 

Major  Bilb.  T  feel  certain  from  that  letter  that  this  gentleman 
has  not  practically  used  the  method. 

Tlie  Prmdmt.  But  it  has  been  used  by  him  for  some  years 
and  it  is  new  to  us. 

Major  Hills.     But  it  has  not  produced  any  result. 

The  Premdent.  We  will  Ibank  Mr.  Foureado  for  his  paper,  and 
Sir  David  Gill  for  his  expression  of  opinion. 

The  following  papers  were  announced  and  partly  read: — 

T.  W.  Backhouse.     "  Note  on  the  Greeo  Flash." 

y.  A.  Mitcfiell.     "  The  Flaah-Spectrnm,  Humatra  Eclipse,  igoi." 

*  [The  italics  are  mine  and  represent  the  rmphneis  with  whii'h  th^e  words 
were  read  at  the  meeting.  I  IruBt,  howeyer.  that  Mr.  Foureade  will  not,  think 
that  the  umuseinent  caused  by  Sir  David  Gilt's  frankness  extended  to  the 
subject  matter  of  bis  paper.  1  should  like  to  eipress  iny  iippreoiation  of  bis 
stereoscopic  method  of  measurement,  which  seems  to  me  admirably  efflcient, 
and  had  never  entered  my  head.  -It.  H.  T.] 
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E.  £.  Bai-nard.  "Observations  of  Nova  Cygni  (1876)  made 
with  the  40-inch  Eefractor  of  the  Yerkes  Observatory." 

6r.  W.  Hough.  "Anomalous  Occultations  of  Stars  by  the 
Moon.-' 

a.  T.  Whitmell  "  The  Duration  of  Totality  at  Navalmoral, 
1900." 

H.  G.  Fourcade.  "Note  on  Prof.  Turner's  recent  Paper  on 
Photographic  Surveying." 

K,  T,  A,  Lines.     "  The  Magnitude  of  rj  Argus,  1 900-1 902." 

A.  W.  Boherts,     "  On  the  Variation  of  S  Carinae." 

Rev.  T,  E.  Espin.     "  S  484  and  485,  and  two  pairs." 

W.  H.  Maw.     "Double-star  Observations,  1899-1901." 

Royal  Observatory^  Greenwich.  "  New  Variable  Stars  found 
during  the  Measurements  of  the  Astrographic'Catalogue." 

Royal  Observatory,  Greenwich.  "  Eesults  of  Micrometer  Measures 
of  Double  Stars  made  with  the  28-iu.  Refractor." 

Royal  Observatory,  Greenwich.  "  Mean  Areas  and  Hehographic 
Latitudes  of  Sun-spots  in  the  Year  1901." 

Royal  Observatory,  Greenwich.  "Proper  Motion  of  Nova 
Persei." 

H.  C.  Plummer.  "  On  the  Images  formed  by  a  Parabolic 
Mirror.     First  paper  :  The  Geometrical  Theory." 

E.  T.  Whittalcer.  "  On  Periodic  Orbits  in  the  Restricted 
Problem  of  Three  Bodies." 

The  following  gentlemen  were  elected  Fellows  of  the  Society : — 

/.  W.  L.  Child,  Vernham,  Merton  Hall  Road,  Wimbledon. 

/.  Comas  Sold,  S.  Felipe,  29  S.  Gervasio,  Barcelona,  Spain. 

Rev.  J.  H.  Haslam,  M.A.,  St.  Saviour's  Vicarage,  Denmark 
Park,  S.E. 

Joseph  Lunt,  B.Sc,  F.I.C.,  Royal  Observatory,  Cape  of  Good 
Hope. 

J.  Chandra  Bay,  M.A.,  Professor  of  Physical  Science,  Cuttack, 
India. 

The  following  Candidates  were  proposed  for  election  as  Fellows 
of  the  Society : — 

A.  E.  Conrady,  F.R.M.S.,  104  Park  Street,  Camden  Town, 
N.W.  (proposed  by  Dr.  E.  J.  Spitta). 

H.  T.  Gerrans,  M.A.,  Worcester  College,  Oxford  (proposed  by 
Dr.  A.  A.  Rambaut). 

M.  E.  J.  Gheury,  23  Downshire  Hill,  Hampstead,  N.W. 
(proposed  by  Prof.  S.  P.  Thompson). 


[Xu.  Sir. 


THE   BKITiaH  ASTRONOMICAL  ASSOCIATTOX. 

TiiK  fourth  uitliniiry  Meeting  of  the  twelfth  Session  of  the  BritiBh. 
AHtrouomical  AsBOciation  was  held  nfc  Sion  College,  on  Wedneadaj-, 
February  26tli,  Mr.  Q,  M.  Seahrolce,  President,  in  the  Chair. 

The  names  of  five  Candidates  for  Membership  were  read  and 
ppHBed  for  auapensiou  and  the  elecrion  by  the  Council  oE  four  new 
Membeis  was  confirmed. 

Mr.  E.  Waller  Maundtr,  at  the  request  of  the  President-  made 
ii  statement  with  reference  to  the  proposed  erection  of  an 
obaervatory.  He  reminded  the  Meeting  that  a  few  years  ago 
Ibe  Boyal  Botanical  Society  had  offered  the  Association  a  site  for- 
the  erection  of  an  observatory  in  their  gardens  iu  Regent's  Park, 
and  that  at  the  time  a  fund  had  beeu  started  for  the  pnrpose 
which  now  stood  at  about  i!i5i).  The  matter  had  been  in 
abeyance  for  soine  considerable  time,  but  the  Council  now  felt 
that  the  financial  respoasibility  of  erecting  and  maintaining  a 
Buitable  building  would  be  greater  than  they  were  justified  in 
incurring ;  tbey  had  accordingly  declined  the  Eoyal  Botanical 
Society's  offer.  The  Council  were,  however,  strongly  of  opinion. 
that  the  idea  should  not  be  entirely  abandoned,  and  recommended 
that  the  fund  be  retained  for  future  uae  should  a  favourable 
opportunity  occur.  Members  would  remember  that  the  late 
highly  esteemed  Director  of  the  Solar  Section,  Miss  Brown,  had 
bequeathed  one  of  her  observjitoriea  with  its  contents  to  the 
Association.  The  telescope  was  in  use  by  a  member  of  thft' 
Association,  but  there  remained  the  clock  and  the  observa- 
tory itself,  which  the  Council  was  anxious  to  see  put  to  good 
service. 

TIte.  Preeident  said  that  it  was  desirable  that  the  observatory 
should  be  sold,  but  the  clock  would  be  on  loan  only. 

Mr.  Maunder  drew  attention  to  an  exceedingly  interesting 
memoir  recently  published  by  Prof.  Bredichin,  the  Director  of 
the  Pulkowa  Observatory,  on  the  shape  of  the  tail  of  the  great 
comet  of  1901.  During  their  stay  in  Mauritius,  Mrs.  Maunder 
and  he  had  had  the  opportunity  of  seeing  this  magnificent  object, 
the  most  brilliant  comet  which  had  appeared  since  the  autumn  o{ 
1SS2.  They  first  saw  it  on  May  3,  and  had  photographed  it  on 
May  4  with  the  telescope  so  kindly  lent  them  by  Mr.  Newbe^n, 
and  on  the  6th  May  with  Mrs.  Mauuder's  little  stigiuatic  lens  of 
i^  in.  aperture.  Two  slides  of  this  photograph  were  shown,  the 
second  being  much  enlarged  from  the  first.  Four  photographs 
were  also  shown  that  had  been  taken  at  the  Eoyal  Observatory, 
Cape  of  G-ood  Hope.  It  was  principally  upon  these  last  photo- 
graphs, Mr.  Maunder  said,  that  Pi-of.  Bredichin'a  memoir  wm 
bused.  Many  years  ago  he  had  made  the  forms  of  coiuetary  tailg 
his  special  study,  and  had  found  that  they  corresponded  to  the- 
forms  which  would  be  produced  if  a  strong  repulsive  force  stluated. 
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ill  the  Sun  were  acting  upon  the  matter  of  which  the  comet  was  com- 
j)08ed.  He  further  found  that  cometary  tails  fell  into  three  orders  : 
Hrst,  those  in  which  the  effective  repulsive  force  was  something 
like  twelve  times  as  great  as  the  force  of  gravity  ;  second,  those 
in  which  it  was  ahout  equal  to  gravity ;  and  third,  those  in  which 
it  was  but  a  fraction  of  the  force  of  gravity.  Further,  if  it  was 
assumed  that  the  lightest  element  known  at  present — ^that  is  to 
say,  hydrogen — formed  the  substance  of  tails  of  the  first  type,  then 
hydrocarbons,  the  presence  of  which  has  been  recognized  by  the 
spectroscope  in  comets  on  many  occasions,  might  well,  from  their 
relative  atomic  weights,  be  large  components  of  tails  of  the  second 
type,  whilst  for  the  third  type  we  should  expect  tluit  the  materials 
forming  them  would  be  heavy  metals,  such  as  iron.  The  present 
comet  showed  several  features  of  great  interest.  On  April  24, 
before  its  perihelion  passage,  the  comet  showed  practically  but  a 
single  tail,  and  that  of  the  first  type.  After  perihelion  the  tails 
were  only  of  the  second  and  third  types,  the  matter  composing 
the  first  type  having  been  apparently  exhausted.  The  Cape 
drawing  of  May  12  was  of  especial  interest ;  it  showed  the  bright 
tail  of  May  6  with  its  dark  rift,  a  broad  long  faint  tail  of  25^  in 
length,  and  a  short  tail  between  the  two.  The  filrst  of  those, 
which  might  for  distinction  be  called  the  principal  tail,  was  due 
to  a  repulsive  force  a  little  greater  than  unity,  and  its  two  arms 
marked  the  anterior  and  posterior  edges  of  a  conoid  of  the  second 
type.  The  broad  difi'used  tail  represented  substances  of  the  third 
type.  A  striking  feature  of  this  portion  of  the  tail  was  that, 
when  the  particles  were  traced  back  to  the  nucleus,  they  indicated 
that  a  great  explosion  had  taken  place  on  April  22.  A  well-known 
and  very  striking  example  of  cometary  tails  formed  by  a  succession 
of  explosions  was  that  of  De  Cheseaux,  of  1 744,  which  showed  no 
fewer  than  five  great  appendages  radiating  like  a  huge  fan. 

The  Rev.  E,  Ledger  remarked  upon  the  enormous  length  of  the 
third  type  of  tail,  and  asked  how  far  Mr.  Maunder  had  followed 
it  in  the  negative. 

Mr,  A.  G.  D.  CroiYimelin  stated  that  Major  Eddie  had  traced  the 
faint  tail  for  nearly  40°. 

Mr.  Maunder  said  that  the  big  broad  tail,  as  he  and  his  friends 
saw  it  in  Mauritius,  was  certainly  over  30°,  even  in  the  strong 
twilight  they  had  at  the  time.  It  was  indeed  of  the  third  type, 
though  so  much  longer  than  that  of  the  second  type.  It  was 
represented  in  the  drawing  as  straight,  but  in  reality  it  was  a 
small  portion  of  a  circle  and  represented  the  summation  of  a  great 
number  of  emissions  of  varying  atomic  weights  which  took  place 
at  the  explosion  of  April  22. 

Mr.  W.  T.  Lynn  mentioned  that  it  was  seen  at  Paraguay  on 
April  20. 

Mr,  Grommelin  said  it  was  seen  about  the  middle  of  April., 
which  was  several  days  before  other  announcements.  The 
discoverer's  name  was  Viscara. 
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A  Me.niher  iuquired  wbetber  the  t«<t  branches  of  the  tail  were 
two  distinct  formations. 

Mr.  Maunder  said  tbat  Prof.  Bredii^hin  spoke  oi  the  principal 
toil  as  a,  single  form^ttiun,  the  two  brandies  on  either  side  of  tha 
rilt  being  the  two  faces  of  the  snme  conoid. 

Mr.  Orommdin  read  a  paper,  by  the  Bmi.  J.  T.  W.  Claridgt,  on 
"The  Zodiat-al  Light."  The  wriier  considered  tbat  of  all  the 
forma  which  bght  took,  the  zodiacal  light  «as  the  most  delicately 
beautiful.  More  shadowy  than  the  Milky  Way,  uioi-o  translucent 
than  fhe  filmy  nebnlffl,  it  njost  closely  resembled  the  aurora 
borealis,  with  which  it  had  been  frequently  associated.  The  light 
shot  up  into  the  heavens  soon  after  the  Sun  went  down  about  th« 
time  of  the  Vernal  equinox,  and  it  also  preceded  the  Sun  wheai 
rising  in  the  autumn.  For  all  practical  purposes  it  might  l>e  said 
that  its  axis  coincided  with  the  plane  of  the  ecliptic  on  the  Sun'a 
equator.  To  an  observer  in  England,  the  cone  of  light  leaned, 
BO  to  speak,  somewhat  to  the  left  along  the  line  of  the  sodiac. 
Hence  the  origin  of  the  name  given  by  Casaini  in  1683.  Keplef 
thought  the  zodiacal  ligbl  was  the  atmosphere  of  the  Sun. 
Cassini  concluded  the  cause  to  be  a  solar  emanation,  and  Mairaa 
spoke  of  it  as  a  solar  reflection  taking  the  form  of  a  flattened 
spheroid.  These  views  were  opposed  by  Laplace  on  the  gnmnd 
that  it  would  be  impossible  for  the  soUr  atmosphere  to  extend 
far.  Eiot  thought  that  tiie  meteoric  shower  of  1833  was  caused 
by  the  Earth  passing  through  the  material  of  the  zodiacal  light. 
The  Hev,  George  Jones,  who  mside  over  300  successful  observations 
in  the  Pacific  Ocean,  came  to  the  conclusion  that  the  Bodiacal 
light  was  a  ring  of  malter  surrounding  the  Earth,  not  the  Sun. 
Humboldt  maintained  that  the  zodiacal  light  wan  a  very  com- 
pressed ring  of  nebuiou?  matter  revolving  freely  in  space  between 
the  orbits  of  Venus  and  Mars.  Another  idea  was  that  tba 
Kodiacat  light  consisted  of  myriads  of  small  meteoroids,  each 
revolving  round  the  Sun  in  its  own  path.  It  uonld  seem  certain, 
from  the  observed  angular  distance  of  the  apex  from  the  Sun,  that 
these  meteoroids,  if  snch,  extended  beyond  the  Earth's  orbit  and 
that  we  must  be  constantly  cutting  through  them  as  we  revolvej 
round  the  Sun.  It  was  worthy  of  note  that  the  zodiacal  light 
had  not  bt^u  seen  during  a  total  etlipse  of  the  Sun,  indicating 
that  ite  light  was  inferior  in  brightness  to  the  corona.  Spectro- 
scopic evidence  so  far  confirmed  the  theoi-y  that  the  light  wwM 
mninly  reflected  sunlight. 

Mr.  Maunder  said  he  had  been  very  fortunate  in  seeing  the' 
zodiacal  lierbt  on  his  voyage  home  from  India,  when  it  wm 
.  unusually  bright,  its  brightest  portions  being  live  or  six  times  am 
bright  as  the  Milky  Way.  He  regarded  the  colour  as  a  ct 
white  as  contraaled  with  the  steel-blue  whiti'ness  of  the  ; 
Way.  No  satisfactory  explanation  had  yet  been  given  of  tM^ 
light.  If  they  supposed  it  to  be  a  ring  of. meteoric  matter  out«id» 
the  orbit  of  the  Earth,  they  were  at  once  met  with  the  difficulty 
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tih&t  an  exterior  planet  was  brightest  in  opposition  ;  consequently 
t^hey  would  expect  the  zodiacal  light  to  be  brightest  in  opposition^ 
which  it  obviously  was  not.  It  was  brightest  nearest  the  Sun. 
In  reply  to  questions,  Mr.  Maunder  said  that  the  light  had  no 
sharp  edge ;  it  faded  off  quite  gradually.  Wheu  he  was  in  the 
West  Indies  he  kept  a  sharp  look  out  for  the  zodiacal  light,  but 
never  once  saw  it.  Had  it  been  even  one-twentieth  as  bright  as 
when  he  was  in  India  he  would  have  seen  it. 

Mr,  Thwaites  said  that  when  in  India  he  had  seen  tlie  New 
Moon  setting  in  the  zodiacal  light,  and  it  seemed  almost  to  put 
out  the  Moon's  light. 

Mr.  Crommelin  said  that  Mr.  S\rershed  had  thrown  out  the 
suggestion  that  the  Gegenschein  might  be  a  sort  of  tail  of  the 
Earth,  the  lighter  gases  being  driven  off  in  the  manner 
Dr.  Johnstone  Stoney  had  described. 

Mr,  Henry  Ellis  read  a  note  on  Mr.  Gravin  Burns'  paper  on  the 
^Apparent  Thinning-out  of  the  Stars,"  in  the  last  issue  of  the 
Journal,  and  papers  bv  Mr.  Gavin  J.  Burns  on  the  "  Light  of 
the  Sky,"  by  Mr.  Walter  E.  Besley  on  the  "  Fireball  of  1902,'' 
and  extracts  from  the  report  o£  the  Director  of  the  Meteoric 
Section  were  read,  and  the  Meeting  adjourned  to  26th  March. 


EOYAL  METEOROLOGICAL  SOCIETY. 

The  Monthly  Meeting  of  this  Society  was  held  on  Wednesday 
evening,  the  1 9th  of  March,  at  the  Institution  of  Civil  Engineers, 
Mr,  W,  H.  Dines,  President,  in  the  chair. 

Mr,  W,  N,  Shaw,  F,R,S,,  read  a  paper  on  "  La  Lune  mange  les 
Nuages,"  which  was  really  a  note  on  the  thermal  relations  of 
floating  clouds.  He  also  exhibited  an  arrangement  of  apparatus 
whereby  the  conditions  applicable  in  the  case  of  a  floating  cloud 
can  be  experimentally  realized. 

Mr,  F,  J,  Brodie  read  a  paper  on  "  The  Prevalence  of  Gales  on 
the  Coasts  of  the  British  Islands  during  the  30  years  187 1- 1900.'* 
The  total  number  of  gales  of  all  kinds  dealt  with  during  this  period 
was  1455,  the  yearly  average  being  48*5,  of  which  io*6  were 
severe..  The  worst  year  was  1883,  while  the  quietest  was  1889. 
The  stormiest  month  was  January  1890.  At  all  seasons  of  the 
year,  excepting  the  summer,  the  prevalence  of  gales  from  south- 
west is  greater  than  from  any  other  quarter.  The  minimum  of 
such  gales  is  reached  in  the  spring,  when  rather  less  than  20  per 
cent,  are  from  south-west,  more  than  half  the  storms  being,  how- 
ever, from  points  between  south-west  and  north-west.  The 
prevalence  of  gales  from  polar  directions  is  then  at  its  maximum, 
more  than  21  per  cent,  blowing  from  points  between  north  and  east ; 
in  the  spring  of  1883,  out  of  a  total  of  11  gales  no  fewer  than  7 
were  from  tliese  quarters,  the  proportion  being  about  three  times 
the  average.     The  highest  velocities  recorded  were  those  at  Fleet- 
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wood  during;  the  weeicrly  gnJca  on  December  23ud,  1S94,  und  on 
January  i  atii,  1891J.  On  the  former  oecaaion  for  9  hours,  fraa 
7  A.M.  to  3  KM.,  tins  menu  veiocity  was  64  miles  per  hour,  and  at 
tf  A.M.  it  reached  a  maximum  of  78  miles.  It  appears  that  on  tlM 
average  43  per  cent,  of  the  storm  systems  which  visit  our  coasla 
advance  from  aonie  point  of  the  compass  lying  between  south  aoj 
south-west  and  travel  towards  some  point  lying  between  north  and 
north-east.  39  per  cent,  have  an  easterly  motion,  while  lesathaS 
I  percent,  move  westwards.  A  rae.an  of  264  cases  shows  that  th^ 
deep  cyclonic  systems  which  vioit  our  islands  travel  on  an  nveraget 
at  the  rate  of  34- 1  miles  per  hour ;  in  some  cases,  however,  tha 
rate  was  not  more  that)  8  or  i  o  miles,  while  in  others  it  amonnte^ 
to  40,  50,  and  even  6o  miles  per  hour.  The  author  concluded  hia 
paper  by  e.\hibiting  a  series  or  weather-maps  showing  the  progreat 
of  some  of  the  most  notable  gales  during  the  period  covered  by  thft 
discussion. 


Rectnt  Detenitiiiations  of  the  Sun's' Movement  in  Space, 
Tub  Sun's  journey  has  a  two-fold  aspect.  It  may,  iu  the  first 
phice,  he  regarded  from  the  point  of  view  of  the  humau  destinies 
bound  up  with  it.  To  them  it  can  scarcely  fail  to  be  of  oveP- 
F  whelming  importance.  TVorld-politice,  evolutionary  anticipations, 
I  the  subjugation  of  nature  by  science,  sink  into  iusiguificance  Inr 
oomparison  with  the  momentous  issues  of  the  voyage  upon  whim 
we  are  involuntarily  engaged.  The  combined  powers  of  our  race 
avail  nothing  to  check  its  speed  or  to  divert  its  course ;  we  ars 
advancing,  unconsulted  and  suh- consciously,  towards  an  uiiimagined 
bourne.  Just  at  present,  the  solar  llotilla  seems  to  be  heading  for 
the  Milky  Way.  If  steered  straight,  it  might  arrive  there  within 
some  two  million  years ;  and  the  atar-traflic  in  that  crowded 
thoroughfare  is  evidently  subject  to  accidents.  But  our  path  is 
likely  to  be  otherwise  directed.  Suns  can  scarcely  move  from 
point  to  point  as  the  crow  tiles.  Indeed,  the  apex  (^'  their  uay  is 
perhaps  the  spot  iu  the  heavens  the  most  entirely  remote  from 
nttoinmeui  by  them.  I'or  they  must  ineritahly  pursue  curved 
orbits,  each  body  in  the  cosmos  being  swayed  by  the  iufiuence  of 
all  the  others.  They  may,  indeed,  during  n  long  span  of  tiuie, 
continue  to  advance  along  sen^bly  rectilinear  tracks;  butdetlec-. 
lions  are  sure,  sooner  or  later,  to  become  effective. 

Thou,  again,  sidereal  science,  iu  its  lai^gest  bearings,  depends 
ossenliullr,  for  its  promotion,  upon  acquaintance  with  the  mode 
of  travel  of  our  system.  Before  we  cku  attempt  to  pronounce 
how  the  stars  are  moving  among  themselves,  ne  must  be  in  a 
position  to  say  hou  we  arc  moving  »moug  them.  Their  tlittinga 
cannot  even  hearin  to  be  intelligible  until  ther  have  been  reduced, 
so  to  speak,  10  a  lised  sun.  llein'e  the  real  with  which  th*t 
subject  is  prosecutrtl.     Kiery  coiisidoraWe  addition  to  the  store  of 
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<letermined  proper  motions  gives  a  fresh  stimulus  to  investigating 
energy.  No  pains  are  spared  in  working  up  the  accumulated 
data.  Scrutiny  of  their  quality,  siftings  of  their  varied  implica- 
tions, improvements  in  the  methods  of  their  treatment,  proceed 
indefatigably.  The  trend  of  error  in  the  catalogues  compared  for 
the  purpose  of  eliciting  them  is  anxiously  looked  for ;  the  value  of 
the  constant  of  precession  is  continually  revised  and  refined  ;  nor 
can  the  variation  of  latitude,  with  all  its  attendant  complexities, 
be  ignored. 

What,  so  far,  has  been  the  upshot  of  this   unremitting  toil  ? 
Scarcely  unanimity.     Variously  assorted  collections  of  stars  yield 
apexes  far  apart  on  the  sphere.     Thus,  Kobold  obliges  the  Sun  to 
travel  in  the  plane  of  the  equator ;  Boss  locates  the  point  de  mire 
of  his  journey  halfway  up  towards  the  pole.     Newcomb  finds  it 
to  be  in  Lyra,  Campbell  in  Hercules,  Porter  in  Draco.     Now 
discrepancies  that  spring  from  the  reality  of   things  are,  in   a 
manner,  satisfactory,  since  they  hold  out  the  hope  of  increased 
knowledge ;  but  these  are  not  such.     Their  origin  is  subjective  : 
they  are  symptoms  of  partial  failure  ;  they  arise  through  defective- 
ness in  the  materials   employed,  or  inability  to   discuss   them 
adequately.     Bakhuyzen,  for  instance,  has  pointed  out  that  the 
anomaly  of  Kobold's  result  ensued  from  his  treatment  of  "retro- 
grade" stars,  or  those  that  make  way   against  the   current   of 
perspective  shif tings,  owing  to  their  being  animated  by  "  peculiar" 
motions  agreeing  with,  but  quicker  than,  that  of  the  Sun.     Other 
^disagreements  can  be  traced  to  the  differently  estimated  influence 
of  concerted  stellar  movements,  of  the  kind  seen  to  prevail  in  the 
<5onstellations  Orion  and  Ursa  Major.    Whether  they  should  count 
as  many,  or  only  as  one,  is  a  question  which  has  been  variously 
smswered  by  practical  enquirers.     It  raises,  indeed,  considerations 
of  a  most  arduous  and  far-reaching  nature.    ^  If   these  "  flying 
synods  of  worlds''  form '  truly   separate  systems,   each   should 
obviously  be  assigned  the  \t  eight  of  only   one   star.      No  sane 
oomputer  would  construct  an   equation  of   condition   for  every 
member  of  the  Pleiad  family.      But  the   connexion   subsisting 
between  Bigel  and  Bellatrix,  or  between  /3  and  i  Ursae,  may  be 
totally  diverse  from  that  uniting  Alcyone  to  her  Sisters.     It  may 
€ven  cease  to  be  perceptible,  as  minute  inequalities,  tending  to 
separate  the  stars  affected   by  them,  accum^ilate  with  the  slow 
efflux  of  time.  * 

The  Sun's  apex,  moreover,  can  be  shifted  hither  and  thither  by 
the  admission,  or  exclusion,  from  the  research  for  its  position,  of 
stars  with  large  proper  motions.  And  here,  plainly,  individual 
judgment  has  a  wide  scope.  The  matter  is  one  of  degree,  not  of 
principle.  A  line  has  to  be  drawn,  very  much  at  discretion.  By 
general  agreement,  a  ban  is  placed  upon  visible '*  runaways  " — 
upon  1830  Groombridge,  upon  the  Ladas  of  the  southern  sky, 
Kapteyn's  star  in  Pictpr,  and  other  racers ;  opinions,  however, 
diverge  as  to  the  mode  of  dealing  with  lesi;  pronounced  cases. 


Tf  Movement  in  Space. 

They  present,  indeed,  something  o£  a  dilemmtt.  Tbe  object  i 
riew  is  to  disentangle  the  parallactic  drift,  whit-h  aLTurateW 
reflects  the  solar  motion,  from  disguising  random  displai^inent&fl 
But  the  element  sought  to  be  elicited,  while  fairly  ohhterated  bjl-l 
large  "  peculiar "  motions,  is  liable  to  emerge,  through  thiaa 
eicliisivB  study  of  sluggish  objects,  under  an  illusorv  c 
leading  aspect.  The  reason  is  obvious.  They  are  disproportionatelyl 
uffected  by  observational  inaccuracies.  Near  the  limit  of  small-fl 
iiesB,  in  fact,  proper  motions  may  just  as  well  bu  simulated  ail 
geauine.  No  instrument  is  absolutely  faultless  ;  no  theory  c 
instrumental  faults  is  absolutely  complete  :  tbe  eye,  the  ear,  thai 
touch  of  the  observer  are  all  fallible,  and  are  oft«n  fallible,  ; 
indifferently  but  preferentially ;  and  by  the  outstanding  constan^^ 
error,  proper  motions  can  with  facility  be  ci-eated. 

It  follows  that  the  judicious  selection   of  an  apen  out  of  t 
multitude  competing  for  acceptance  is  no  light  task,     [t  demands,.! 
indeed,  the  possession  of  sagacity  and  critical  insight,  and  their  '[ 
employment  in  patient  and  laborious  enquiries.      The    desirable 
I    qualities,  and  the  industry  to  use  them,  are  happily  combined  in 
Prof.    Kapteyn,  and  his  M'ork  is  thoroughly  convincing  as  to  the 
unwelcome  prevalence  of  systematic  errors  in  this  diliicult  depart- 
ment   of  astronomy.     Until  lately,  discrepant  results  were  held  J 
by  many  to  indicate  actual  differences  of  movement  in  speciallffl 
selected  bodies  of  stars.     They  uere  thought  to  aiford  a  clue  to4 
dynamical  relations  on  a  stupendous  scule.     A  po^.sibitity  seemed  ' 
discernible  of    separating  the   stars   into    vast  companies,   each 
obeying  a  distinct  "stream  of  tendency ."     This  is  now  i>erceived 
to  be  visionary.     The  imagined  signiticant  diversities  originated, 
simply  and  solely,  through  the  influeoce  of  methodical  error,  ■ 

Three  determinations  of  ihe  Kun's  movement  in  space  stand  ooifl 
from  the  rest  as  of  particular  interest  and  authority,  namely — (■ 
Newcomb's,Kapteyn's,  and  Campbell's.  Newcomb*  deduced  an  aj 
in  B.A.  277°,  D.  +3S° ;  Kapt«yn  t  filed  the  point  in  E.A.  27  . 
D.  +29'';  Campbellt,  working  with  tbe  radial  velocities  of  280 
stars,  found  its  coordinates  to  be  K.A,  277°,  D.  +  20',  Ihe  declina- 
tion, however,  being  admittedly  uncertain  owing  to  the  pancitj' 
of  available  materials  from  the  south<^m  hemisphere.  That  the 
solar  svstem  is  at  present  travelling  along  a  liTie  directed  about 
midway  between  a  and  /J  Lyrse,  may,  then,  be  admitted  as 
probable.  The  right  ascension  of  its  goal  appears,  at  an}'  rate,  to 
be  established  within  moderate  limits  of  probable  error ;  whilft. 
the  high  declinations  assigned  fur  it  by  Boss  and  Porter  aitt 
certainly  open  to  grave  objections.  Above  all,  the  rale  of  out 
advance  has  at  last  come  to  be  hnown,  apart  from  dubious  assumpis 
tions.  Directly  given  by  the  spectroscopic  method,  it  cftme  oidl 
from  Campbell's  discussion  20  kilometres  ( t?'4  miles)  per  second^ 
Each  year,  accordingly,  we  explore  a  belt  of  spao;  nearly  4001 

•   J^r.  Jonm.  Ko.  tsr-  *  '<<''  ^'i""^  ^-^ 
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millions  of  miles  in  width,  and  our  travelling,  like  that  of  clouds, 
is  "inevocable.**  Shall  we  find  ourselves  in  an  "  ampler  ether  "  as 
we  proceed  ?  Or  will  the  wreckage  of  our  little  planet  help  to 
stock  the  void  with  meteorites  ? 

"  It  maj  be  that  the  gulfs  will  wash  us  down ; 
It  may  be  we  shall  touch  the  Happy  Isles." 

Eren  the  poets  scarcely  knew  for  certain  which  fate  overtook 
UljsBes  when  he  "  sailed  beyond  the  sunset "  into  a  newer  world. 

AoKEs  M.  Glbbkb. 


The  Leonid  Shower  of  1901  *. 

It  now  seems  possible  to  give  a  brief  review  of  the  character  of 
the  Leonid  shower  which  occurred  last  November,  a  considerable 
number  of  reports  being  available  for  the  purpose.  Certain  other 
results  obtained  in  various  quarters  of  the  globe  doubtless  still 
remain  unpublished,  but  it  is  not  likely  that  they  will  materially 
differ  from  those  already  before  us. 

In  England  the  display  of  Leonids  cannot  be  said  to  have  been 
a  conspicuous  or  a  plentiful  one,  though  it  was  decidedly  stronger 
than  in  either  of  the  years  1899  or  1900.     Fortunately,  the  sky 
was  dear  on  the  nights  following  November  14  and  15,  and  a 
large  number  of  observations  were  secured  in  different  parts  of 
the  country.     On  the  morning  of  November  15,  Mr.  H.  Corder  at 
Bridgwater  watched  the  firmament  for  an  hour  and  a  half  and 
saw  50  meteors,  three-quarters  of  the  number  being  Leonids,  so 
that  the  horary  rate  of  their  apparition  was  about  25.    Mr.  E.  C. 
Willis,  of  Norwich,  found  the  hourly  number  22  on  the  same 
morning,  while  on  the  following  morning  it  was  18.     Mr.  J.  E. 
Henry,  of  Dublin,  observing  from  1*^  to  3^  30™,  saw  Leonids  as  bright 
as  the  first  and  second  magnitude  falling  at  the  rate  of  12  per  hour. 
The  maximum  was  apparently  attained  just  before  the  morning 
twilight  began  to  overpower  the  fainter  stars.     The  horary  num- 
bers quoted  above  may  be  fairly  considered  to  approximate  to  the 
truth.     It  is  true  that  some  other  observers  saw  fewer  meteors, 
but  as  they  were   engaged  in  recording  the  individual  paths,  a 
considerable  number  must  have  altogether  escaped  their  notice. 

But  the  real  maximum  of  the  shower  certainly  occurred  after 
sunrise  in  England ;  this  is  proved  by  observations  from  America, 
where  the  meteors  were  far  more  numerous,  though  the  display 
was  only  of  secondary  importance.  Mr.  E.  L.  Larkin,  at  the 
observatory  on  Echo  Mountain,  S.  California,  counted  297  meteors 
on  November  15,  4^  to  5^  a.m.  (local  time),  so  they  were  falling  at 
the  rate  of  5  per  minute.    The  maximum  was  at  about  4**  20™- 
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35*"  A.M.  One  fireball  left  a.  streak  for  14  minutes,  and  the  met«on 
generally  were  very  brilliant,  two  being  estiinated  tweoty  times  as 
bright  as  Venus,  three  ten  times  as  bright,  twelve  five  times  as 
bright,  and  twenty-five  equal  to  Venus.  Forty  were  equal  to 
Jupiter.  At  Lndd  Observatory,  Providence,  the  number  seen  was 
2  per  minute  on  the  morning  of  November  15,  while  at  severrf 
other  places  in  the  States  the  rate  was  3  or  4  per  minute  between 
about  3''  io'"  and  5"  30°'  a.m..  At  Carlton  College,  Nortbfield, 
Minn.,  it  was  estimated  that  four  observers  might  have  counted 
about  1600  meteors  per  hour.  There  was  a  marked  falling  o£E  in 
numbers  on  the  morning  of  November  16.  Yet  at  two  stations, 
according  to  newspaper  reports,  the  shower  was  quite  striking  on 
the  latter  morning,  for  at  Los  Angeles  one  observer  is  said  to  have 
counted  385  meteors  in  the  hour  between  4"  and  5"  a.m.,  while  at 
Phoenix  aoo  were  seen  in  half  an  hour.  It  is  highly  probable, 
however,  judging  from  the  character  of  the  shower  as  recorded  at 
other  stations,  that  in  the  two  latter  cases  the  observations  were 
really  made  on  the  morning  of  the  15th  and  not  on  the  i6th  as 
stated  in  the  newspaper  accounts,  which  are  often  erroneous  in 
such  matters. 

The  maximum  of  the  display  must  have  occurred  at  about  1 1"" 
30""  A.M.  G-.M.T.  November  15,  according  to  some  of  the  best 
American  descriptions.  Possibly  it  may  have  been  attained  even 
later  than  this,  for  the  morning  twilight  must  have  affected  the 
observations  to  some  extent.  If  the  time  of  greatest  frequency 
was  after  that  stated,  the  phenomeuon  at  its  best  could  only  have 
been  observed  from  the  Facitic  Ocean,  and  it  is  not  probable  that 
we  shall  get  any  satisfactory  reports  from  this  region. 

Though  the  shower  was  pretty  active,  it  does  not  appear  that 
photography  has  afforded  any  material  assistance  in  recording  its 
features.  Plates  were  exposed  at  many  ohservatories,  but  teaila 
were  absent  upon  them  except  in  one  or  two  isolated  instances. 

The  place  of  the  radiant  found  by  Mr.  Winalow  Upton  at  the 
Ladd  Observatory,  Providence,  was  on  November  15  a.m.  150} 
+  2i|°,  and  on  November  16  a.m.,  151°  -l-^ri''. 

The  nest  return  of  Ihe  Leonids  will  be  regarded  in  an  interesting 
light,  for  1902  will  aJford  the  loooth  anniverBary  of  the  first  record 
of  the  shower  (902).  The  Moon  will  be  full  at  the  middle  of 
November,  but  aa  the  meteors  of  this  swarm  are  often  brilliant, 
some  of  them  are  likely  to  be  distinguished  in  spite  of  the  illumin- 
ated sky.  There  were  showers  of  Leonids  in  goz,  1002, 1202,  and 
i6o2,  and  the  revival  of  the  display  in  1901  encourages  the  hope 
that  something  may  be  seen  of  it  in  1902,  though  the  parent 
comet  will  be  about  three  and  a  half  years  past  its  perihelion. 
W.  F.  Dennikg, 
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Notes  on  some  Stars  in  Lalande's  Catalogue. 

The  following  notes  on  some  stars  iu  Lalande's  Catalogue  may  be 
of  interest  to  observers  of  variable  stars.  The  positions  are  given 
for  1900*0. 

Lalande  1013-14.  R.A.  o^  34"*4,  N.  si""  30'.  Rated  once  as 
10  ni.,  and  once  5  m.  by  Lalande.  It  is  77  in  Argelander's  D.M,, 
6  in  Harding's  Atlas.  It  is  not  given  by  Heis,  nor  is  it  in  Fedo- 
renko's  Catalogue,  or  in  Argelander's  Zones.  It  was  estimated  7*9 
by  Knott  on  Nov.  8  and  19,  1880.  I  found  it  fainter  than  2  star 
nf,  on  Nov.  20,  1880,  and  Aug.  17,  1883. 

Lalande  4098-9,  4100.  E.A.  2^  7^7,  S.  2°  52'.  Rated  9,  6^, 
and  6  by  Lalande.     It  is  5 '63  in  the  Harvard  D.M. 

Lalande  5573.  R.A.  2^  58™-©,  N.  56°  19'.  Rat«d  8^  by  Lalande, 
but  measured  5*11  at  Harvard.  It  may  possibly  be  an  Algol 
variable. 

Lalande  6816-17.  R.A.  3^  4o"-4,  N.  65°  13'.  Rated  6  and 
4|  by  Lalande.  Measured  4*68  at  Harvard ;  the  residuals  of  the 
measures  are  large  in  the  H.  D.M. 

Lalande  13013.  R.A.  6**  4o°'-6,  N.  2°  37'.  Rated  9  m.  by 
Lalande,  and  8  m.  by  Harding.  I  estimated  it  7*6  m.  on  March  16, 
1887. 

Lalande  13072.  R.A.  6**  42"'-6,  N.  3°  2'.  Rated  7I  by  Lalande 
and  7  m.  by  Harding,  but  I  found  it  only  8^  m.  on  March  16, 
1887. 

lilande  15096.  R.A.  7*"  4o"*8,  N.  12°  i'.  6  m.  Lalande  and 
8  m.  Harding.    I  estimated  it  8^  m.  on  April  8,  1886. 

Lalande  30610.  R.A.  16*"  42"'6,  N.  43°  17'.  Rated  9  m.  by 
Lalande  and  8  by  Harding,  but  I  found  it  about  6|  m.  on  Oct.  16, 
1889. 

Lalande  33212.  R.A.  19**  i7"*2,  N.  10°  44'.  7  m.  Lalande  and 
Harding;  but  I  failed  to  see  it  with  binocular  on  April  27, 
1878. 

Lalande  36S60-62.  R.A.  19*"  24"-3,  N.  24°  47'.  7,  6,  and  7 
Lalande,  6  m.  Harding,  and  measured  7*26  at  Harvard.  I  esti- 
mated it  8  m.  on  Oct.  13,  1888. 

Lalande  38564.  R.A.  20^  2«-8,  N.  38°  48'.  Rated  7  m.  by 
Lalande,  6-7  by  Argelander,  and  measured  7*03  at  Harvard.  But 
it  is  9*4  on  the  Paris  photographs.  I  estimated  it  7*3  on  August 
29,  1886. 

Lalande  39620.  R.A.  20**  29™'2,  S.  6°  11'.  No  magnitude 
given  by  Lalande,  but  it  was  rated  9  m.  by  Hencke,  9  by  Harding, 
and  7'o  in  the  (Jranometria  Argentina,  It  was  measured  8*52  at 
Harvard,  and  it  is  probably  variable. 

Dublin,  1902,  March  13.  J.  E.  GoBE. . 
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CORRESPONDENCE. 

To  the  Editors  of '  Tfie  Obiti-viitory.' 

The  Eclipse  of  Thalet  and  that  of  b.c.  557. 
GmrrLBMEN, — 

It  eeema  to  me  that  Mr,  Monck,  in  his  last  letter  to  yon, 
has  missed  the  principal  point  that  is  novel  in  Prof.  Stockwell'a 
paper,  which  is  to  suggest  that  Thales  was  acquainted  with  a 
period  of  eclipses  io  82  lunations,  and  that,  having  observed  one 
in  B.C.  610,  on  September  30,  he  predicted  another  at  the  next 
end  uf  that  period,  on  B.C.  603,  May  18,  whereaa  Mr.  Monck  says 
that  Prof.  Stockwell  carries  us  back  to  the  old  date  b.c.  610. 

Our  knowledge  of  the  history  and  chronology  of  those  times  ia 
scarcely  sufficient  to  enable  us  to  decide  positively  as  to  the  date  I 
of  the  battle  interrupted  by  the  eclipse  ;  but  it  does  give  a  certain 
degree  of  probability  to  tliat  of  b.c.  585  over  earlier  dates,  and 
especially  over  b.c.  6id,  and  I  cannot  but  think  it  very  unlikely 
that  Thales  should  have  anticipated  Prof.  Stockwell  in  the 
discovery  of  the  above  cycle,  which  requires  a  longer  record  than 
was  probably  in  the  hands  of  the  Greek  astronomer.  But  when 
Mr.  Monck  goes  on  to  contend  that  the  eclipse  which  is  some- 
times said  U)  have  led  to  the  capture  of  the  Median  city  of 
LarissB  by  the  Persians  is  the  same  as  thnt  which,  according  to 
Herodotus,  put  a  stop  to  the  war  between  the  Medes  and  Lydiaas, 
and  is  commonly  called  the  eclipse  of  Thales,  I  may  be  allowed  to 
point  out  by  how  wide  an  interval,  both  of  space  and  time,  the 
two  events  were  separated.  The  lirst  was  in  some  part  of  Asia 
Minor,  probably  in  the  vicinity  of  the  river  Halys  ;  the  latest  date 
assigned  for  it  (which  I  still  believe  to  be  the  true  one)  was 
B,c.  585.  The  only  account  we  have  of  the  second  is  contained  in 
the  third  book  (cap.  iv.)  oi  the  'Anabasis.'  There  are  difficulties 
connected  with  its  circumstances,  but  the  situation  of  LarisBa 
(identified  with  "Nimrud")  ia  so  described  by  Xenophon  that 
there  is  no  doubt  whatever  about  its  locality  ;  it.  was  on  the  Tigris, 
not  far  from  Gaugamela,  where  Alexander  overthrew  the  Persian 
Empire  in  the  battle  usually  called  that  of  Arbela,  a  place  which  is 
better  known,  but  farther  off.  It  is  well  known  that  Xenophon,  ^ 
in  the  '  Cyropadia,'  represents  Cyrus  as  having  obtained  the  empire 
from  the  Medes  by  inheritance,  in  consequence  of  a  marriage 
between  his  mother  and  Cyaxares,  an  apparently  imaginary  son  of 
Asty^es.  But  the  transference  appears  to  have  really  taken 
place  as  the  result  of  a  long  war,  which  probably  commenced. 
about  B.C.  559.  The  '  Cyropasdia,'  in  fact,  is  only  to  be  r^arded  & 
a  sort  of  historical  novel;  and,  in  this  place  in  the  'Anabasis,' 
Xenoplion  shows  himself  a^'are  that  a  war  hud  really  been  waged 
between  the  Persians  and  Medes.  For  the  King  of  the  Persians 
to  whom  he  alludes  must  have  been  Cyrus;  and  though  he  uses 


Apr.  19Q2.]  CmrreMpemdemee.  165 

tbe  expreSBlOIl  ore  vopa  M^dvr  r^r  apx'f'^  iXm/ifioMOp  Dcpcac,  whu^ 

is  consistent  with  either  mode  of  oDtaining  possessioo,  the  state- 
ment of  a  siege  and  the  implication  that  the  Median  city,  fcnrmeriy 
large  and  strong,  was  rained  hj  the  operations,  deariy  proTes  a 
state  of  war  between  the  nations.  Whether  tlie  dottd,  wnieh  the 
historian  says  oorered  the  Sun,  and,  inducing  the  besieged  to 
retire  from  the  fortifications,  led  to  the  Persian  capture  of  the 
city,  really  refers  to  an  eclipse  is  very  uncertain.  Mr.  Johnson 
thmks  it  does,  and  that  it  was  the  eclipse  of  May  19,  b.c.  557, 
which  was  total  over  the  Mediterranean  and  in  Syria.  But,  at 
any  rate,  the  date  was  at  least  nearly  thirty  years  after  the  battle 
described  by  Herodotus,  of  which  Xenophon  could  hardly  have 
been  ignorant. 

Let  me  conclude  by  remarking  that,  according  to  both  Oppolzer*s 
*  Canon  der  Finstemisse '  and  Qinzel's  *•  Spezieller  Ejuion  der 
Sonnen-  und  Mondfinsternisse,'  the  central  Hne  of  the  eclipse  of 
B.C.  557,  May  19,  passed  some  distance  to  the  south  of  Nineveh 
and  Nimriid ;  but  it  was  probably  nearly  total  there,  towards  the 
end  of  its  course.  Prof.  Stockwell  proposes  the  eclipse  of  B.C.  547, 
Oct.  23,  which  would  have  passed  to  the  north  of  Assyria,  and 
would  not  have  been  total  at  Nineveh  according  to  either  Oppoker 
or  Ginzel.  As  I  remarked  in  the  Observatory^  vol.  vii.  p.  381,  one 
cannot  help  feeling,  with  Prof.  Newcomb,  that  it  is  not  likely  that 
Xenophon,  by  the  word  ve^Xij,  intended  to  refer  to  an  eclipse ; 
and  I  am  glad  to  find  Prof.  G-inzel  taking  (somewhat  doubtfully) 
the  same  view,  i,  e, :  *'  dass  von  Xenophon  eine  meteorologische 
Erscheinung  beschrieben  wird."  He  adds  that  if  the  allusion  be 
really  to  an  eclipse,  it  is  not  one  that  can  be  used  in  improving 
the  lunar  theory.  Yours  faithfully, 

Blackheath,  190a,  Mar.  8.  W.  T.  Lynn. 


The  Reduction  of  Hornsby'g  Observations. 

Gbotlbmet,— 

It  would  seem  only  courteous  to  Dr.  Eambaut  to  make  a 
brief  reply  to  his  letter  of  last  month,  though  I  hope  we  need  not 
protract  the  correspondence.  The  point  at  issue  between  us  is 
perfectly  definite  and  clear,  viz.,  the  fair  price  for  the  reduction  of 
80,000  transits  and  20,000  zenith-distances.  Dr.  Eambaut  puts 
it  at  X2000  :  I  maintain  that  this  is  quite  three  times  too  much, 
according  to  prices  which  English  astronomers  are  paying  for  such 
work.  Dr.  Eambaut  quotes,  in  support  of  his  view,  the  opinion 
of  men  of  eminence,  for  whose  opinion  on  some  matters  I  have 
the  greatest  respect,  but  who  have  no  experience  of  the  matter  in 
dispute,  viz.,  the  English  price  of  computation.  There  is  no  need 
to  mention  their  names  unless  Dr.  Eambaut  wishes ;  but  the 
people  who  really  know  the  proper  figures,  viz.,  the  Astronomer 
Eoyal  and  the  Greenwich  staff,  he  took  care  not  to  consult.  I 
hav^  done  sq,  aod  4ud  their  opinion  more  than  confirms  mine,  for 
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they  inalie  Dr.  Rambauf  b  Bstiniate  more  llwu  J^we  limes  too  much !    ■ 
Uem-e  I  shall  be  ugftin  under  the  disagreeable  necessity  of  opposing 
Dr.  Kaiiibaufs  application  to  the  Government  (rrant,  which  he 
has  sent  in  again  uomodified. 
UniTersity  ObKryobirT,  Oxford,  Tours  faithfully, 

1901,  Maroli  5.  H.  il.  TUBNEB. 

[In  reply  to  the  above,  Dr.  Itambaut  writes  to  uh  under 
date  March  18,  as  follows: — "I  am  much  obliged  to  you  for 
permitling  me  to  see  a  proof  of  Prof.  Turner's  letter  of  March  5. 
In  reference  to  it,  I  may  say  that  I  should  welcome  the  opinion  of 
any  competent  person  who  would  take  the  trouble  to  examine  the 
question,  I  have  referred  the  matter  to  Dr.  Downing,  the  Su]>er- 
inteudent  of  the  Navtital  Almanac,  who  was  for  19  years  a 
member  of  the  G-reenwicb  staff,  and  who  is  thoroughly  familiar 
with  the  Qreenn'ich  system.  He  has  examined  the  records  and 
enquired  into  each  step  of  the  work.  His  estimate  slightly  exceeds 
mine.  1  may  add  that  I  have  written  to  the  Astronomer  Royal 
asking  him  to  furnish  me  with  data  for  forming  an  estimate  of  the 
cost  of  reduction  at  Greenwich." — Eds.] 

Jupiter's  Mass. 

GbntlemI'W, — 

1  entirely  agree  with  your  note  at  the  end  of  Prof,  Sampson's 
letter  in  this  month's  number,  that  it  would  serve  no  useful 
purpose  to  prolong  the  discussion  about  this  subject  any  longer. 
It  has  led  to  the  detection  of  one  mistake  in  Marth's  ^^'ork  and 
my  own,  and  for  that  reason  it  has  been  very  welcome  to  me; 
hut  Prof.  Sampson's  latest  note  has  convinced  me  that  a  coutinua- 
tion  of  it  at  present  would  not  bring  us  any  nearer  to  the  truth. 
1  may  add  that  that  note  has  not  convinced  me  of  anything  else. 
I  have  replied  at  length  to  Prof,  Sampson's  former  criticisms,  and  I 
have  stated  my  reasons  for  treating  the  points  in  question  as  I 
did.  So  long  as  Prof.  Sampson  does  not  prove  (which  is  a  different 
thing  from  simply  asserting)  that  these  reasons  are  invalid,  I  think 
1  can  confidently  leave  it  to  competent  readers,  who  may  be 
interested  in  the  question,  to  decide  for  themselves  on  which  side 
the  truth  lies  •,  Yours  faithfully, 

QrDmngen.  1901,  Feb.  15.  W.  DG  SlTTGR. 

The  alleged  Change  of  Cohttr  in  Sirius. 
Gentlkmen, — 

Unless  we  are  prepared  to  deny  the  authority  of  Seneca,  it 
appears  to  me  that  we  are  bound  to  admit  the  evidence  of  a  change 
of  colour  in  an  important  tirst- magnitude  star,  although  that  star 

*  For  fnll  detuls  at  tht  iiuDtcrioil  redtmiotis  and  discussions  conneclwl 
with  tbe  whole  at  mv  work.  I  mnv  ri>rer  lo  vol.  iii.  part  i  of  the  Ce^  Anaala, 
wbii>h  will  tuon  be  piibli^^bed. 
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may  not  be  Sinus.  Horace's  "  rubra  Canicula  "  should  not  carry 
much  weight,  for  he  probably  took  his  astronomy  at  second-hand 
from  Aratus;  but  Seneca's  statement,  **8ed  acrior  sit  CaniculeB 
rabor,  Martis  remissior,"  is  categorical  and  appears  to  be  made 
from  personal  observation.  Moreover,  since  he  is  speaking  of 
colour,  it  would  seem  impossible  to  adopt  Mr.  Lynn's  conjectural 
emendation  of  *'  f ulgor  "  for  "  rubor,"  as  the  sentence  would  then 
be  pointless.  That  by  Canicula  is  intended  Procyon  may  well  be ; 
but  in  that  case  we  still  have  the  evidence  of  change  of  colour, 
for  Procyon  is  no  more  red  than  is  Sirius  at  the  present  time. 

Tours  faithfully, 
Staines,  1902  March  13.  FeanoIS  Gabe. 

Gentlemen, — 

Since  Mr.  Lynn  did  me  the  honour  of  mentioning  my 
name  in  his  last  letter  to  T?ie  Observatory,  I  wish  to  emphasize 
the  faci  that  Prof.  Schiaparelli,  in  his  Rubra  Canicula  papers, 
though  giving  unquestionable  proof  that,  at  first,  among  the 
Romans  of  the  Augustine  times,  the  word  Canicula  meant  Procyon, 
as  in  Hyginus,  Horace,  Pliny,  Cicero,  &c.,  does  not  consider  that 
all  the  Latin  writers  use  the  word  in  the  same  sense  *,  especially 
Seneca,  who  most  probably  means  Sirius  in  his  celebrated  "acrior  sit 
CaniculaB  rubor,  Martis  remissior."  Schiaparelli  agrees  entirely, 
as  to  the  explanation  of  those  words,  with  Mr.  Lynn's  opinion 
{Observatory,  vol.  x.  p.  105)  that  '*he  [Seneca]  may  be  speaking  of 
certain  occasions  when  atmospheric  conditions  would  certainly 
give  Sirius  a  reddish  appearance." 

But  the  fact  that  Procyon  was  sometimes  spoken  of  as  red  by 
some  authors,  though  giving  no  proof  about  the  main  point  of  the 
controversy,  via.  the  change  of  colour  of  Sirius,  seems  to  diminish 
its  probabUity,  since  we  should  then  admit  two  of  these  strange 
occurrences  instead  of  one  ;  it  is  much  easier  to  admit  that  rubor, 
rubra,  &c.  were  used  rather  carelessly  by  the  ancient  writers  in 
question,  without  a  definite  meaning  about  colour  or  an  accurate 
personal  observation. 

The  exhaustive  discussion  of  so  eminent  a  scholar  and  astronomer 
as  Prof.  Schiaparelli  seems  indeed  to  settle  definitely  the  question 
in  this  sense.  I  remain.  Gentlemen, 

Boyal  Observatory,  Lisbon,  Tapada,  Yours  truty, 

1902,  March  16.  ^»  OOM, 

Confirmed  or  New  Variable  Stars. 

Gentlemen, — 

Since  my  last  communication  on  the  above  in  your  issue  of 
May  1 90 1, 1  can  report  the  following  orange  stars  as  certainly 

*  "  Tuttavia  6  indubitabile  che  presso  molti  scrittori  latini  la  parola 
Canicula  rappresenta  il  Gran  Oane  o  la  sua  ma^ior  Stella,  Sirio  "  {*  Bubra 
Canicula,'  first  paper,  p.  23). 
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variable,  Ibough  they  do  not  appear  in  Chaodler's  '  Tbird  Catalogue  1 
of   Variable  Stars.' "  The  list  includes  Birmingham   2 1 1  Canari,  1 
aiitioiiijced  in  tbat  letter  as  being  brighter  tlian  usuiil.                        ^ 

B.,-Bm, 

1. 
Bm. 

!■ 

4. 

Oonstallaiiun. 

5. 
E.A. 

.900. 

e. 

Dool. 
1900. 

7- 

S. 

S4 

97 

■  51 

iSi 
696 

83 
113 

B.D.  +s8'5oi 
+  67-35° 
+1K707 
+  14-943 
+  50-10,4 
+  17-I97J 
+4SJ3t9 

Oassiopeia 

Oamelopardua 

Taurus 

Cancer 
Oygnn. 

X  5"^  'a 

4  4°  5" 

4  45   '5 

5  39     6 
5  4'  4" 
S  49  4S 

10  54  ]Z 

+59  '° 
+  6E     0 
+  28  11 

+  X+.J 

+  JO  36 
+  >7  37 
+46     S 

9 

8 
6 
8 

5 

5 
S 

EOf*' 
Or»" 

ROr*". 

EOr^M 
Or*'' 

BOr'-' 

c 

"  Midway  between  ROr  and  Or. 
t  Midway  bBtwesn  ROr  and  OrR. 

Col.  7  (lives  the  B.D.  magnitude ;  col.  8  tbe  average  colour  from 
mj-  observations,  tbe  notation  being  the  same  as  that  in  letter  on 
p.  278,  Thi  Observatory/  for  July  i  897  ;  col.  9  gives  the  type  of 
opectTum  as  given  by  Kriiger  in  his  '  Catal.  der  farbigen  Sterne.' 

Ee.-Bni.  54  is  tbe  sijine  as  Es.-Bm.  54 «,  there  baviug  been  n 
mistake  in  the  identifitation  in  forming  the  appeiidk  to   that 
catalogue.      It  ia  orange,  but  too  faint  to  show  eolout  well  with  a 
4j-indi  refracting  telescope. 

So  far  as  my  observationa  have  gone,  the  variation  of  all  these 
stars,  although   certidn,  is  small,  none  of  them  much  passing  a 
range  of  a  half  magnitude.     That  of  Birmingliam  85  is  less  than  a 
half  magnituile  as  occasionally  observed  during  tbe  last  five  years. 
Gore  includes  it  in  his  list  of  suspected  variables,  showing  a  range 
among  the  various  authorities  of  three  magnitudes.     Of  course  my 
observations  do  not  prove  that  this  range  is  not  sometimes  reached, 
e«pecially  as  «^  know  that  this  class  of  variable  is  apt  to  show 
occasional  changes  much  greattj  than  at  other  times. 

In  all  cases  ihe  periods  are  long  or  irr^ular. 

Wert  Hendou  House,                                        T.  W.  BaOkhoube, 
Sundwland.  i9oi.Marohi7. 

Gektlkmks,— 

The  lueiition  of  an  obserratiou  of  a  ray  of  light  projecting 
from  the  cusps  of  llie  Moon  in  ihe  solar  eclipse  as  having  beet) 
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seen  in  1870  by  the  late  Mr.  Brett,  calls  my  attention  to  the 
same  phenomenon  (apparently)  having  been  noticed  in  1868  by 
Captain  BranfiU  and  Major  Hearne  under  similar  circumstances. 

Mr.  Brett  appears  to  have  seen  the  lines  only  near  totality  in 
1870,  but  Captain  Branfill  saw  them  when  three-quarters  of  the 
Sun  were  eclipsed,  and .  I  see  from  Mr.  Banyard's  volume  of  the 
IB.A.S.  Memoirs  that  they  have  been  seen  when  only  half  the 
solar  disc  had  vanished.  It  would  seem,  then,  that  these  lines 
must  be  frequently  present  in  partial  eclipses,  yet  I  do  not 
recollect  ever  having  seen  them  noticed. 

The  phenomenon  seems  not  to  be  visible  continuously,  but  we 
can  hardly  conceive  that  the  totality  of  the  eclipse  can  have  any- 
thing to  do  with  it,  and  the  search  for  it  and  its  cause  would 
give  an  interest  to  the  observation  of  partial  eclipses  such  as  they 
have  not  now.  Have  no  such  appearances  been  seen  in  making 
the  micrometric  measures  of  the  cusps  at  G-reenwich  and  else- 
where? 

II  Chfton  Gardens,  Maida  HiU,  W.        I  »»"»  y^^rs  faithfully, 

1902,  March  22.  J.  F.  TbNNANT.      • 


OBSERVATORIES. 

Tacubata,  Mexico*. — Meridian  Circle.  This  instrument  is  used 
for  observations  of  standard  stars  for  time,  reference  and  guiding 
stars  for  astro-photographical  work,  comparison  stars  used  in 
asteroid  observation,  and  occasional  work,  such  as  stars  needed 
for  latitude  by  the  Q-eodetic  Commission  and  some  other 
observers,  and  some  longitude  work. 

The  number  of  transits  observed  from  July  ist,  1899,  till  the 
end  of  December,  1901,  was  11,786,  and  the  number  of  declina- 
tions 7684. 

With  the  15-inch  equatorial,  Eros  was  observed  on  61  di:fferent 
days,  its  differences  of  Right  Ascension  and  Declination  from 
neighbouring  stars  being  measured  micrometrically. 

These  stars  were,  shortly  afterwards,  re-observed  with  the  same 
instrument. 

Astrographic  WorTc,  The  photographic  work  in  hand  consists 
of  the  catsdogue  plates  for  the  Astrographic  Chart  and  measure- 
ment of  coordinates  of  the  stars  contained  thereon. 

Prior  to  the  readjustment  and  correction  of  the  object-glass, 
by  Alvan  Clark  &  Sous,  591  field  plates  had  been  taken,  as  statod 
at  the  Conference  held  in  Paris  in  July  1900. 

After  that  important  improvement,  156  new  plates  were  taken 

*  \¥or  this  account  of  the  work  at  Tacubaja  we  are  indebted  to  the 
recently  appointed  Director,  who  has  begun  his  directorship  by  taking  a  zone 
of  the  Astrographic  Chart.  We  offer  our  congratulations  on  the  result  of  his 
present  If^bpurs  and  onr  host  wishes  fpr  the  future, — ^Eds.] 
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(luring  the  first  bait'  of  igoo,  and  Inter  on,  up  to  January  3 
1902,  the  full  number  of  plates  exposed  amounted  to  604, 
follows  ;— 

Catalogue  PlateB,  377  ;  Eroa  Plates,  178  ;  Oxford  fields,  Pleiadesj 
Orientation  Plates,  &c.,  49. 

Of  the  Catalogue  Plates,  97  were  rejected  aa  defective.  More- 
over, 125  additional  plates  demand  a  more  careful  esamination* 
because  of  the  defective  nature  of  the  einulaion  used  in  thera* 
Indeed,  the  emulsion  proved  to  be  very  alow  and  of  a  heterogeneouB 
composition. 

As  before  stated,  the  total  number  of  plates  exposed,  from 
January  ist,  1900,  to  January  31st,  1902,  wan  760. 

I  must  also  state  that  many  of  the  recently  exposed  Catal<^aa 
plates  have  been  taken,  to  substitute  for  some  of  the  plates 
exposed  before  the  adjustment  of  the  object-glass.  As,  iu  most 
I  emulsion  of  French  plates  arrives  utterly  altered 
.,  to  the  long  period  of  time  it  takes  in  reaching 
been  compelled  to  make  a  trial  with  America^ 
plates ;  and  for  the  most  part  they  have  proved  satisfactory. 

As  regards  plate- measurement,  1 73  been  had  measured 
single  position,  and  30  were  measured  in  two  positions,  up  to  June^ 
1900.  Ijater  00,  161  belonging  to  the  Catalogue  and  1 2  to  Eros, 
have  been  measured,  both  series  in  two  positions.  The  full 
number,  therefore,  of  plates  measured  in  two  positions  was  igi.j 
comprising  41,148  stars. 

As  a  basis  for  carrying  out  the  reduction,  standard  coordinates, 
have  been  computed  for  3S  plates. 

Miscellaneotts.  Some  time  is  devoted  to  the  observation  of  small; 
planets  and  comets,  and  meteorological  observations  also  find  tki 
place  iu  oiu*  Observatory. 

The  computations  of  the  meridian  observations  are  carried  on' 
as  fast  as  possible;  and  we  are  at  present  re-computing  the 
observations  taken  in  1900,  so  as  to  be  able  to  publish  the  result* 
as  early  as  possible.  Pblipb  ^''ai.lb. 


[Cuntiuued  from  p.  96,] 
Stockholm,     K.  Bohlin. — The  re-obeervation  of  fiadcliffe  stars? 
has  been  the  work  of  the  Transit  Department.     In  theAstrograplua 

.STEAaBUEG.  Dr.  Becker. — The  large  refractor  was  in  use  &^ 
observations  of  N'ebulEe,  and  Comets,  and  of  Eros,  With  tiMi 
Kepsold  meridian  circle,  observations  were  made  of  circumpolaC' 
stars  between  60°  North  Declination  and  the  Pole.  The  whole 
number  of  observations  with  the  instrument,  besides  those  of' 
Polans  and  8  Urss&  Miuorie  for  instrumental  error,  are  : —  .1 


Apr,1802.]  Observat(trie$.— Notes.  171 

Fundamental  stars 1986 

Oircumpolars     1 87 1 

Eros  stars 572 

Stars  for  latitude  variation 130 

and  about  150  observations  of  Moon,  Mercury,  Venus,  Jupiter, 
Saturn,  Uranus,  Neptune,  and  Eros. 

Uteecht.  Nyland, — Variable  Stars,  Leonids,  Lyrids,  Perseids ; 
drawings   of    Jupiter;    observations   of    comets,    1900.      Time 

Service. 

WiEJf.  {M,  EdUr  V,  Kuffner)  Z.  de  Ball, — Zone  observations. 
Measures  of  distance  of  Eros  from  two  stars  with  the  6-inch 
heliometer.  With  the  photographic  refractor  several  negatives 
were  obtained  of  the  cluster  Q-.C.  392.  Installing  transit  for  use 
in  prime  vertical. 

ZuBiCH.  A,  Wolfer. — The  observations  of  prominence  and  of 
the  physical  features  of  the  Sun  were  continued.  Complete 
pictures  of  the  Sun  on  258  days,  on  only  58  of  which  are  promin- 
ences.   The  observations  of  sun-spots  were  : — 

1899.  Relative  No.  12*0.   Days  of  observation  292.   Free  from  spots  on   93  days. 
J900.        „        „     8-8.  ,.  „        276.  „  „         118     „ 


NOTES. 

MiNoE  PLAifBT  Notes. — The  following  new  planets  have  been 
discovered  by  Prof.  Wolf  at  Heidelberg : — 

Designation.  Date.  Magnitude. 

HE    March  3  14*5 

HS     „     3  13 

HT    ,3  12 

HU    „     4  12 

Another  planet  HQ  was  announced,  but  this  proved  to  be 
identical  with  (93)  Minerva. 

Photographic  search  was  made  for  (428)  Monachia,  (392)  Wilhel- 
mina,  but  without  success. 

The  following  planets  discovered  last  year  have  been  numbered  : — 

Designation.  Date.  Number. 


Designation.  Date.        Number. 

GC  . .  •1901  Feb.  13  473  Q^E. .  1901  Aug.  23  477 
GD..  „  „  13  474 1  au. .  „  Sept.  21  478 
HN..  „  Aug.  14  475  HJ  . .  „  Nov.  12  479 
C^Q   .       „        ,,17     476 

476  has  been  named  Hedwig. 

GS  is  identical  with  (453),  GT  (perhaps)  \i-ith  (156)  Xanthippe, 
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GV  with  (201)  Chryseis,  GW  with  (247)  Eukrate,  HG  with  (455) 
Bruchsalia,  HLwith  (358)  Apolloiiia. 

GX,  QY,  GZ,  HA,  HB,  HC,  HD,  HE,  IIF,  HH,  HK  were 
not  suffieiently  observed  to  receive  permanent  niiiubers. 

A.  C.  D.  C. 

Th»  probablk  Rbvital  of  Solae  AonviTT.^The  first  days 
of  the  past  mouth  afforded  what  may  fairly  be  regarded  as 
distinct  evidence  tliat  the  spot  activity  of  the  Sun  has  definitely 
pasmjd  its  minimum.  On  March  3  a  small  but  pretty  group, 
forming  a  short  stream,  divided,  as  is  so  usual,  into  two  clusters, 
passed  the  central  meridian.  On  the  same  day  one  or  two  small 
faint  spots  wpre  seen  in  the  midst  of  a  briglit  though  amaU 
collection  of  facnlie  near  the  N.E.  limb.  Both  these  groups  were 
in  high  northern  latitude,  +25°  ;  the  first  time  for  several  years 
that  t«"0  groups  so  far  from  the  equator  have  been  seen  at  once. 
The  group  near  the  N.E.  limb  on  March  3  underwent  considerable 
change  as  it  approached  the  central  meridian,  and  developed  into 
a  fine  stream  with  an  area  of  about  700  millionths  of  the  visible 
hemisphere.  Traoait  a«ros8  the  centra)  meridian  took  place  early 
in  the  morning  of  March  8.  On  March  9  the  group  was  seen  as 
a  fine  composite  spot  as  leader  followed  by  a  pair  of  large  spots 
side  by  side  at  a  little  distance.  The  leader  i 
by  a  brilliant  bridge,  and  transversely  by 
The  only  parallel  to  this  group  as  to 
which  came  into  view  on  May  19  imm  d 
but  that  group  was  situated  in  lat.  +9 
considered  as  belonging  to  the  equat 
of  the  expiring  cycle.     The  two  group  1 

on  the  other    hand,   from   their   high 

members  of  the  cycle  now  beginning.     It  may  be  added  that  the 
magnetic  records  are  beginning  to  show  some  slight  disturbance. 

Four  groups  in  high  latitude  were  noted  in  1901  ;  one  of 
these,  observed  on  September  13,  being  in  lat.  +36°.  This  was 
very  small,  and  lasted  but  a  few  hours.  Two  of  the  other  high 
latitude  groups  of  the  year  were  more  considerable  and  were  in 
the  southern  hemisphere.  Their  appearance  in  a  year  of  such 
eitreme  quietude  as  1901,  followed,  as  it  has  now  been,  by  a 
much  greater  outburst  also  in  high  latitude,  is  a  strong  indication 
that  we  have  now  definitely  entered  upon  the  period  of  revived 
solar  activity. 

The  group  which  ran  its  course  from  Jan.  5  to  Jan.  15  of  the 
present  year  was  in  lat.  ~  7°,  and  never  attained  th»  dimensions 
of  the  group  described  above.  E.  W.  M. 

The  Bupbold  EEGiaTBaiKG  Micro  mbteb. — In  connection 
«'ith  the  remarks  on  Personal  Equation  in  observing  transits 
which  appeared  in  last  month's  number,  it  may  be  mentioned 
that  a  plan  for  eliminating  this  error,  which  was  proposed  many 
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years  ago,  has  been  realized,  and  is  in  active  use  at  the  Geodetic 
Institute,  Potsdam,  and  also,  it  is  believed,  at  Foulkova.  This 
method,  it  is  scarcely  necessary  to  say,  is  for  the  observer  to  cause 
a  movable  wire  to  remain  in  contact  with  a  star  by  means  of  a 
micrometer  head,  and  this  head  makes  electrical  contacts  at  various 
points  of  its  revolution,  and  so  marks  the  chronograph-sheet. 
This  device  is  mentioned  in  the  Monthly  Notices  R,A,  S.  for  1864, 
where  it  is  coupled  with  the  name  of  Sir  Charles  Wheatstone,  who 
may  or  may  not  have  been  the  lirst  inventor ;  but,  at  any  rate, 
Messrs.  Bepsold  have  perfected  the  apparatus,  and  it  now  goes 
by  their  name.  Herr  Albrecht  and  his  colleagues  have  used  this 
micrometer  for  lons^itude  work  on  a  "  broken  "  transit ;  that  is, 
an  instrument  of  the  eoiuU  form,  the  ocular  being  at  one  end  of 
the  axis  of  rotation.  The  telescope  is,  of  course,  reversible,  and 
the  observer,  having  followed  the  star  for  a  short  distance  before 
the  meridian  so  that  five  contacts  are  made,  reverses  the  telescope 
in  it«  bearings,  and  follows  the  star  with  the  wire  on  the  other 
side  of  the  meridian,  by  turning  the  micrometer  in  the  opposite 
sense  and  so  making  the  same  five  contacts  in  the  opposite 
direction.  The  mean  of  the  ten  times  thus  observed  is,  in  theory, 
the  time  on  a  line  at  right  angles  to  the  axis  of  rotation,  i,  «.,  on 
the  line  of  collimation ;  and  so  it  appears  to  be  a  very  convenient 
and  expeditious  method ;  but  it  seems  to  us  that  if  there  is  any 
variability  in  the  line  of  collimation  of  the  telescope — if,  for 
Instance,  the  telescope-tube  had  a  flexure — it  is  altogether  masked 
by  taking  this  mean.  In  fact,  the  line  of  collimation  is  not 
exhibited.  The  results  obtained  by  the  method  speak  highly  in 
its  favour.  In  the  determination  of  a  difference  of  longitude 
Potsdam — Bucharest,  by  Profs.  Albrecht  and  Borrass,the  difference 
of  their  personal  equation,  which  had  been  o*'io5,  was  reduced  to 
o**oi7,  and  the  accordance  of  results  of  individual  night's  work 
was  remarkable,  the  mean  error  of  the  mean  22  nights  being 
±o*'oo5. 

The  re-determination  of  the  difference  of  longitude  between 
Paris  and  Q-reenwich  is  now  proceeding.  The  observations  are 
being  made  by  two  members  of  the  staff  of  the  Paris  Ob- 
servatory, MM.  Eenau  and  Bigourdan,  and  Messrs.  Dyson  and 
Hollis  from  Greenwich,  the  two  observers  of  each  nationality 
making  an  independent  determination.  The  actual  positions  of 
the  stations  are  two  piers  in  the  grounds  of  the  National  Observa- 
tory at  Paris,  and  at  Greenwich  the  Transit  Pavilion,  which  is  in 
Bradley's  meridian,  and  a  temporary  pier  erected  in  the  Front 
Court.  The  first  interchange  of  observers  is  about  to  take  place 
(March  29).  Mr.  Djson  will  return  to  Greenwich  with  M. 
Bigourdan,  and  M.  Eenan  and  Mr.  Hollis  go  to  Paris. 

The  next  meeting  of  the  Eoyal  Astronomical  Society  will  be 
on  Friday,  April  11,  at  5  o'clock;  of  the  British  Astronomical 
Association  on  Wednesday,  April  30. 
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From  an  Oxkohd  Note-Book. 
It  wu  oulj  the  other  day  that  wo  welcomed  a  histoiy  of  the 
Greenwich  Obaervatory  from  the  peu  of  Mr.  B.  W.  Maunder — 
u  short  account  o£  the  popuJar  kiud,  but,  so  far  as  I  am  uware,  the 
only  modern  attempt  at  a  comprehensive  history  of  our  natioual 
observatory,  A  history  of  the  Paris  Observatory  ■,  which  has 
just  appearetl,  is  built  on  a  quite  diSereat  plan:  it  follows  the 
affairs  of  the  observatory  with  considerable  detail  for  the  firet 
century  and  a  quartst  only.  This  is  not  the  pjoce  for  a  critical 
review  of  so  important  a  work ;  but  having  spent  the  greater  part 
of  7  hours'  railway-travelling  in  looking  through  it,  1  will  venture 
a  remark  or  two.  Under  the  particular  conditions  I  found  the 
tirst  doKen  chapters  rather  duU :  the  faithful  account  of  details 
therein  given  is  no  doubt  most  valuable  as  a  work  of  reference, 
but  not  exciting  as  literature.  But  Chap.  XIU.  (a  lucky  number 
this  time)  was  quite  different.  When  once  the  author  has  started 
on  his  I'eal  theme — the  truth  about  the  Cassini  family,  and  the 
falsity  of  the  accusations  hitherto  formulated  against  them — he 
gripe  the  attention  at  once ;  and  he  never  lets  you  go  after  that. 
The  book  increases  in  interest  right  up  to  the  end,  and  the  final 
chapter  on  the  tragic  expulsion  of  Cassini  IV.  at  the  time  of  the 
devolution  is  a  spleodid  climax,  From  Chap.  Xlil.  to  the  end 
the  bjok  reads  more  like  a  dnuna  than  a  scientific  history  !  And 
yet  M.  Wolf  loses  none  of  his  scientific  accuracy  in  his  desire  to 
establish  his  point.  There  is  no  absolute  whitewashing,  in 
Chap.  XIII.  one's  sympathies  are  aroused  by  the  very  difficulties 
of  proving  "  the  truth  about  Jeau-Ooniinique  Cassini."  The 
author  had  convinced  himself  on  the  subjeel  by  a  minute  study 
which  had  reconstructed  for  hiui  t!ie  man  out  of  hia  ashes :  but  to 
reproduce  the  result  for  others  in  tangible  form,  rendered  solid  by 
complete  evidence  on  each  point,  was  another  matter.  lu  face  of 
the  obvious  difliculties,  he  might  have  attempted  to  carry  conviction 
by  simple  rhetoric  :  we  feel  grateful  to  him  that  he  did  not.  There 
at  any  rate  are  the  main  facts,  however  meagre;  and  there  along- 
side them  is  the  perfectly  detinite  opinion  of  M.  Wolf  (who  bas 
gone  into  the  matter  thoroughly)  Uiat  J.  D.  Cassini  was  a  great 
man  who  has  been  sbamefuily  traduced.  1  venture  to  eipress  the 
opiniou  that  M,  Wolf  will  get  hie  verdict,  and  that  in  any  case 
be  has  written  a  book  well  woilh  the  great  labour  it  has  obviously 
cost  him. 

A  FEW  eilntcts  from  the  book  may  be  of  interest.  1  will  first 
gi\e  a  specimen  of  the  tirst  twelve  chapters,  in  support  of  my 
vie»  Uiat  ibey  are  rather  dull.  Hera  is  an  anecdote  of  Halley 
(p.  1 1 6)  \"  plus  interesaante  "■  I) ; — 

Plus  int^nwuitc  pour  lui  Tut  la  tiailc  quo  lui  Gt  Hidle;,  ■pr«>  *oa  retour  de 
SBUiIe-Ht'l^e  liirsqii'il  w  midait  ilv  Danciig  a  Romp.  Cueioi  le  nifut  & 
rObavrrMoitv.  et  Tuneiui  k  I'Aad^uiip  It'  luii^i  lo  niai  i6Si. 

-  Oct  ulnuiuiuF  y  fit  too  nppaii  ie  Voban  nHtaa  qui]  n  Gute  dans  I'liie  de 

■  -HiMi>ir»cI«  IXttwrvatuirv  do  IVrU  dm  Tunilatiun  a  1-9;.'  par  C.  Wolf. 
Qauthiir  Titian,  ifoi  (>5  fr.  or  ijt.).    4Qopagfl(.  ioin.x6jiD.,uid  ij  platsa. 
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Sainte-H^lene  de  Mercure  dans  le  Soleil  et  de  son  Catalogue  des  principales 
^toiles  australes"  (Proces-Verbaux  manusorits  de  TAcad^mieKoyale  des  Sciences, 
partie  matb^matique). 

But  when  the  author  gets  to  Chap.  XIII.  the  anecdotes  are  much 
better.  Here  is  one,  quoted  from  Bertrand  it  is  true,  but  also  the 
peg  on  which  various  remarks  are  hung  by  M.  Wolf  (p.  215)  : — 

CTn  jour,  une  eomete  parut  dans  le  Ciel.  Le  roi  d^sira  sayoir  vers  quelle 
r^on  elle  se  dirigeait.  Cassini,  qui  ne  Tavait  observe  qu'une  fois,  le  lui  dit 
imm^iatement.  La  comdte  suivit  une  autre  route,  mais  le  Boi  ne  s'en  informa 
pas  et  se  souvint  seulement  que  pour  un  borame  aussi  babile  que  M.  Cassini 
les  astres  n'avaient  pas  de  secrets. 

On  p.  255  there  is  an  interesting  view  of  the  function  of  a 
national  observatory,  date  1785  : — 

II  serait  bien  utile  qu'il  y  eilt  a  I'Observatoire  royal  un  cours  complet  et 
continuel  d'observations  astronomiques  faites  tant  le  jour  que  la  nuit,  depuis  le 
commencement  jusqu'a  la  fin  de  Tann^  afin  que  tous  les  astronomes,  tant 
regnicoles  qu'^trangers,  les  Toyageurs  et  les  navigateurs,  pussent  trouver  dans 
les  registres  de  rObservatoire  les  observations  correspondantes  aux  leurs,  et 
oelles  mdme  qui  leur  manqueraient  et  dont  ils  pourraient  avoir  besoin. 


Mii/roN  wrote  (Paradise  Lost,  ii.  706-711) : — 

On  the  other  side 
Incensed  with  indignation  Satan  stood 
Unterrified,  and  like  a  comet  burned 
That  fires  the  length  of  Ophiucbus  huge 
In  th'  Arctic  sky,  and  from  his  horrid  hair 
Shakes  pestilence  and  war. 

Can  any  of  those  expert  in  such  matters  tell  me  whether  this  is 
a  definite  reference  to  the  great  comet  of  1618  ?  The  lines  were 
written  about  1665,  I  suppose,  and  in  Chambers's  'Handbook' 
1  find  big  comets  in  16 18,  1652,  1661,  1664,  1665,  of  which  only 
that  of  1 61 8  seems  to  fit  the  reference.  Its  tail  was  104° 
long  according  to  Longomontanus,  and  "firing  the  length  of 
Ophiucbus  huge  "  seems  to  be  just  what  it  did.  In  16 18  Milton 
was  a  boy  of  10,  and  40  years  is  a  long  time  to  remember  a 
particular  comet,  and  the  name  Ophiucbus.  A  friend  whom  I 
consulted  asks  "  Was  there  an  intermediate  literary  source,  or  was 
it  a  simple  remembrance  of  childhood  ?  I  should  half  expect  to 
find  trace  of  some  pamphlet  with  a  title  such  as  :  '  A  True  Account 
of  the  Late  Blazing  Star,  with  some  observations  on  the  disasters 
to  the  Cause  of  Beligion  that  ensu'd  on  its  Appearance.' "  There 
were  disasters  enough,  for  the  year  161 8  was  the  first  year  of  the 
Thirty  Tears'  War,  which  is  an  additional  reason  for  identifying 
the  reference  with  this  particular  comet.  Did  Milton  hear  the 
war  (which  followed  a  longish  peace)  ascribed  to  the  comet  by  his 
elders  and  betters,  and  did  the  deep  impression  made  on  his 
youthful  mind  remain  to  be  used  in  the  lines  quoted  ?  I  shall 
be  glad  of  further  light  on  the  point,  if  any  reader  will  be  so  kind. 
While  examining  it  I  found  mention  of  a  work,  "  The  Astronomy 
of  Milton's  Paradise  Lost,  by  Thomas  N.  Ochard,  M.D." 
(Longmans,  1896.  Price  15s.):  a  voluminous  work  of  many 
pages,  which  I  got  hold  of,  only  to  find  this  luminous  comment ;— ^ 
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It  is  not  aaj  to  imngine  wh}'  Milton  should  hs*e  uaigned  the  oaioet  (o  (his 
iininterMting  constollation  ;  lie  may  i)i»siblr  have  seen  one  in  this  part  of  tha 
sky,  or  his  poetical  eiir  may  ImTo  perceived  that  the  eipressioD  "OphiuohuB 
liiij^e,"  whinb  has  about  it  s  punderoue  rhythm,  was  well  adapted  for  the 
))Oetic  description  of  a  comet. 

Several  Ameri(?an  correspondenta  have  drawn  attention  to  the 
fact  that  among  the  137  "Captains  o£  Industry"  who  gave  a 
luneh  on  Feb.  z6th  to  H.E.H,  Prince  Henry  of  Prussia  were 
two  well-known  astrononipra,  Simon  Newcomb  and  E.  C.  Pickering. 
It  would  appear  from  all  ftccounts  that  it  was  a  first-rate  lunch  : 
may  we  hope  that  the  reprosentativea  of  astronomy  did  it  justice  7 

Fhou  the  Daih/  Telegraph,  date  mislaid  :— 

Oeorgf  PBalmanazBr,  aa  a  Srst-eloes  romanoar.  traveller,  and  inventor  of  ^ 
liDgiirkges,  ia  now  almoHt  forgotten,  although  he  naa  a  veil-known  babitu£ 
of  Fleet  Street  and  boon  companioti  of  Dr.  Johnaon  at  the  Oheshire  Obeeaa,  ' 
but  his  name  was  last  night  reviyefl  at  the  meeting  of  the  Japan  Sr  '  ' 
London,  when  a  paper  on  Formosa,  prepared  by  Mr.  James  W.  I 
U.S.  Oonsul  in  that  island,  was  read  b;  Mr.  Charles  Holme.  PsalmanaEaT 
was  one  of  the  rooit  artistic  fabricators  that  the  world  bos  eier  seen  ;  a 
thousand  times  clererer  than  the  geutlemeu  who  invent  the  Coutiiieiital  stories 
nbout  the  Concentration  Camps  in  South  Africn,  and  compared  with  whom 
De  Rougeinont  waa  an  infant,  and  bis  "  History  of  Formosa  "  would  probably 
hare  been  regarded  as  an  authentic  worb  until  the  Japanese  went  to  the 
island  bad  he  not  himself  confessed  the  rolunie  to  be  an  impoaturo.  One  of 
his  statements  was  that  eiactly  at  noon  throughout  the  length  and  breadth 
of  that  country  the  Sun  slione  perpendicularly  down  eaoh  chimney  with  a 
dauliiig  glare.  Since  the  Japanese  took  charge  of  the  island  its  material  and 
moral  progress  had  been  astonishing. 

Is  it,  or  is  it  not,  fair  to  accuse  the  writer  of  the  following 
passage  of  making  the  Sun  throw  light  upwards,  i.  e.,  of  shining 
wheji  it  ia  below  the  horizon  ? 

The  next  Bveaing  found  him  in  the  oaie  of  the  Cathedral  some  time  before 
the  ap])ointed  hour  for  Ilie  lecture,  for  the  lerger  had  warned  him  that  the 
attendance  would  be  very  large.  The  Sun  was  still  shining  warmly  on  the 
lime  tree  avenue  ouiaide,  making  the  fresh  foliage  glow  like  a  jewel  of  unearthly 
radiance  in  its  blended  gold  and  green  translucenre,  throwing  tone  powdery 
Hhsfta  of  gold  through  Uie  windows  up  into  the  dim  recesaes  of  the  groined 
roof,  and  disclosing  corren  nooka  only  tbua  touched  by  tbe  midsnmmer  glory, 
and  dark  all  the  year  long  besides.  ('The  Silence  of  Dean  Maitland,'  by 
Maxwell  Gray.) 


< 


LoBD  BosEiiBitY  ix  going  to  have  a  "  sending "'  of  aatroooiiiitnl 

references.  Here  is  another  from  the  ConUmporary  Seview  for 
March  :  Hector  Mocpliersou  on  "  the  Beal  Lord  Kosebery  " : 
first  page  :— 

During  his  brief  Premiership,  and  since  his  relireraeni,  Lord  Kosebrry.  by 
his  public  utleninces,  bas  ean-ied  the  greatest  consternation  among  his  political 
friends.  CoDiet-like  be  sweeps  ooross  the  sky,  completely  upsetting  the 
calcnlalious  of  politjcal  aationomeps. 

We  get,  moreover,  a  new  view  of  cometti :  and  if  they  should 
take  to  upsetting  our  calculationB,  they  will  cauae  more  wonder 
Ihan  Lord  Kosebery  feared  from  an  astroaouiical  education,  and 
perhapij  more  oonstemation  than  if  they  from  thoir  "  horrid  hair 

shook  jieslitence  and  "nr." 
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MEETING  OF  THE  EGYAL  ASTRONOMICAL  SOCIETY. 

Friday,  1902  April  11. 

Dr.  J.  "VV.  L.  Glaishee,  M.A.,  F.R.S.,  President^  in  the  Chair. 

Secretaries :  F.  W.  Dyson,  M.A.,  F.R.S.,  and 
E.  T.  Whittakee,  M.A. 

The  Minutes  of  the  last  Meeting  were  read  and  confirmed. 

Mr,  Whittaker,  Amongst  the  presents  received  since  our  last 
Meeting  and  calling  for  special  attention  are : — The  Lund  Zone 
Catalogue,  presented  by  the  Astron.  Gesellschaft — Conference 
Astrophotographique  International,  Circular  No.  9,  presented  by 
M.  Loewy — Tachkent  Obserratory  Publications  No.  3,  presented 
by  the  Observatory — F.  C.  Penrose,  Method  of  predicting  by 
graphical  construction  Occultations  and  Eclipses,  2nd  edition, 
presented  by  the  Author — 8  Charts  (Photographic  Chart  of  the 
Heavens),  presented  by  the  San  Fernando  Observatory — 4  lantern- 
slides  of  Leonid  Meteor,  &c.,  presented  by  Prof.  J.  K.  Rees  and 
Mr.  C.  A.  Post — Astronomical  drawings  by  the  late  John  Brett, 
presented  by  Mrs.  Brett. 

T?ie  President.  I  will  call  upon  Mr.  Dyson  to  say  a  few  words 
about  the  Circular  resulting  from  the  Astrophotographic  Conference 
which  met  at  Paris  in  July  1900. 

Mr,  Dyson  said  that,  as  Fellows  might  know,  this  Congress  was 
called  together  for  the  purpose  of  organizing  observations  of  Eros 
at  Opposition  for  the  determination  of  the  solar  parallax.  Many 
observatories  have  taken  part  in  it  and  a  large  number  of  photo- 
graphs have  already  been  obtained,  and  in  addition  a  great  number 
of  meridian  observations  of  stars  have  been  made.  The  book  which 
has  just  been  received  is  the  ninth  circular  which  has  been  issued 
by  M.  Loewy  on  the  subject ;  it  is  of  great  importance,  as  it  supplies 
the  means  of  reducing  the  photographs,  and  by  the  help  of  this 
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dreular  tliose  who  look  part  in  obtainiug  photographs  of  Etob 
may  set  to  work  at  once  and  determine  the  Bolar  parallax.  The 
nienioir  coDtaiiia  meridian  obsermtioua  of  the  comparison  stare 
made  at  iS  or  19  ohaer\atorie8  ;  altogether  ig,ooo  ohsetvationa  of 
B.  A.  and  1 6,000  of  Declination  have  been  made,  giving  an  average 
of  39  and  34  ohservatioua  respectively  for  each  aiar. 

M.  Loewy  has  also  had  computed  an  ephemeris  of  Eros- 
very  complete  one — by  ihe  use  of  8-figure  logarithmB,  ft  very 
troubleaome  piece  of  work  and  one  which  will  be  of  great  use. 
The  elements  of  tbe  orbit  were  supplied  by  Prof.  Milloeevicli 
and  the  calculations  were  mude  at  Paris  -under  M.  Loewy's 
direction, 

M.  Loewy  dra«e  particular  attention  to  the  necessity  of  those 
whohavephotographtiof  Eros  measuring  what  he  called  the  "com- 
parison stars."  He  has  given  the  names  of  "  the  reference  stars  " 
to  those  which  Lave  been  observed  by  meridian  inslruments.  The  ■ 
accurate  positions  of  the  "  reference  stars  "  are  of  importance  for 
photographic  observations,  and  absolutely  essential  for  micromelrio 
observations  such  as  those  made  by  Mr.  Barnard  at  the  Yerkes 
Observatory.  Throughout  tbe  Opposition  he  consistently  observed 
I  Eros  whenever  possibJe,  measuring  its  distance  and  posit  ion-angle 
'  from  neighbourins  stars  of  the  loth  to  nth  mag.  The  Eight 
Ascension  and  Declination  of  these  stars  are  at  present  unknown, 
but  can  be  obtained  from  the  photographs,  and  it  is  very  important 
that  this  should  be  done. 

In  addition  to  this  there  is  an  extensive  memoir  on  the  accuracy; 
of  measuring  the  star-images.  This  subjeet  had  been  to  eomS 
extent  debated  at  the  Society  by  several  Fellows,  and  some  of 
M.Loewy's  previous  conclusions  have  not  been  altogether  accepted. 
In  this  memoir  M.  Loewy  analyses  the  errors  which  arise  in 
the  deduction  of  stellur  positions  from  photographs.  He  divides 
them  into  errors  of  measurement,  intrinsic  errors  of  the  pSiotographs^ 
themselves  due  to  such  causes  as  distortion  of  the  film,  and  errors 
arising  from  incorrect  value  of  the  B.A,  and  Declination  of  the 
comparison  stars,  "With  regard  to  errors  of  measurement,  one- 
point  which  M,  Loewy  made  was  that  the  physiological  erroB 
made  in  bisection  (which  is  eliminated  by  reversing  the  plate)  ^ 
very  small.  This  error,  according  to  M,  Loewy,  was  verv  small. 
(Blackboard.)  M.  Loewy  stated  that  the  meaaorera  at  Paris  were 
able  to  avoid  this  error  by  practice,  so  that  the  reversal  of  th& 
plate  showed  no  substantial  systematic  discordance 

M.  Loewy  found  that  the  faint  stars  were  measured  with  as 
much  accuracy  as  the  brighter  stars,  but  owing  to  the  nonr 
uniformity  in  the  sensitiveness  of  the  him  the  images  themselves 
did  not  represent  the  position  of  the  star  witli  as  much  accuraq'^ 
The  measurer  could  readily  get  his  results  as  accordant  as  with  ■ 
bright  star. 

M.  Loewy  also  draws  attention  to  errors  which  seem  to  point 
to  a  small  displacement  of  the  gelatine  in  drying.    He  point*, 
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out  that  a  considerable  error  is  introduced  in  the  determination  of 
the  plate  const^aiit  from  the  uncertainties  in  the  position  of  the 
Teference  stars.  Although  the  stars  depend  upon  a  large  number 
•of  observations,  the  final  error  is  quite  as  large  as  the  error  of 
measurement,  or  the  errors  arising  from  defects  in  the  photo- 
film. 

The  President.  I  am  sure  we  must  all  thank  Mr.  Dyson 
for  having  prepared  for  us  so  interesting  an  account  of  this 
circular. 

Prof.  Turner.  I  should  like  to  say  a  vrord  of  thanks  to 
M.  Loewy  for  having  prepared  this  ephemeris,  which  will  be  of 
the  very  greatest  value,  and  for  whicli  those  who  have  been  working 
on  Eros  are  much  indebted  to  him. 

Mr.  Hinks.    I  am  very  glad  to  have  the  opportunity  of  adding 
a  word  to  what  Mr.  Dyson  and  Prof.  Turner  have  said  of  the 
value  of  the  circulars  issued  by  the  President  of  the  Eros  Com- 
mission of  the  Paris  Conference.     In  this  combined  attempt  to 
determine  the  solar  parallax  by  way  of  Eros,  M.  Loewy  has  been, 
not  perhaps  generalissimo — for  that  would  imply  a  rigid  discipline, 
and  1  fear  that  we  have  inherited  from  the  makers  of  the  astro- 
graphic  chart  a  disposition  to  break  resolutions  when  they  are 
made — but  "  director  of  intelligence."     He  has  charged  himself 
with  the  duty  of  organizing  the  collection  and  distribution  of  all 
information  that  could  be  of  use  to  the  observers  of  Eros,  and 
persuaded  the  Academy  of  Sciences  to  undertake  the  printing  of 
-circulars  which  run  from  three  up  to  about  two  hundred  pages. 
If  I  have  made  a  plate  at  Cambridge  and  want  to  see  if  they  have 
a  corresponding  plate  at  Lick  or  MinneapoHs,  I  find  every  detail 
of  information  in  the  circulars.      And  there  is  one  matter  in 
particular  for  which  some  of  us  are  especially  grateful  to  M.  Loewy. 
He  has  supervised  the  construction  of  an  eight-figure  ephemeris 
of  the  planet ;  and  naturally  he  chose  for  it  the  canonical  form, 
in  apparent  E.  A.  and  Dec.     But  it  has  seemed  to  some  of  us  that 
another  form  of  ephemeris,  in  rectangular  ecliptic  coordinates,  would 
be  more  useful  in  the  photographic  work ;  and  M.  Loewy  very 
kindly  and  readily  answered  a  troublesome  request,  and  has  given 
this  form  of  ephemeris  also.     I  am  very  glad  that  we  have  had 
the  opportunity  to-night  of  expressing  our  sense  of  the  high  value 
of  these  Paris  circulars. 

TJie  President  then  called  on  Prof.  Turner  to  give  an  account  of 
two  papers  on  the  list  under  his  name. 

Professor  Turner.  One  of  the  two  papers  which  1  have  com- 
municated to  the  Society,  namely  that  "  On  Stationary  Meteor^ 
Badiants,"  does  not  call  for  any  lengthy  notice.  Some  time  ago  I 
read  two  papers  developing  the  theory  of  stationary  radiants  on 
lines  supposing  the  Earth's  attraction  of  meteors  to  be  the  vera 
causa  of  the  phenomenon  known  as  stationary  radiants.  In 
connection  with  that  theory  it  occurred  to  me  we  ought  to  consider 
the  effect  of  the  diffused    atmosphere  lying  outside  the  Earth 
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which  would  naturally  be  encountered  by  particiea  as  they  cam^ 
near  the  Eartli,  and  the  pm^ent  paper  is  devoted  to  a  consideration, 
of  this  effect ;  but  it  does  not  advaoce  matters  very  much,  although 
it  doe.s  not  retard  them.  I  do  not  thiok  I  need  trouble  the  meetiug' 
with  an  account  of  it, as  it  will  be  very  mueh  better  understood, 
by  readinf];  it. 

The  other  paper  will  be  of  more  general  interest,  dealing  a 
does  ^vitli  the  simple  obserfationa  of  counting  stars  on  a  photo- 
graphic plate,  and  with  some  very  interesting  results  which  follow ; 
and  I  should  like  to  explain  it  at  some  length.  We  adopted  a 
plan  at  Oxford  of  counting  the  number  of  images  on  a  plate,  aa  a 
rough  guide  to  its  quality.  We  found  sometimes  after  we  had 
measured  the  images  that  the  piate  did  not  show  enough  stars, 
and,  therefore,  that  there  had  been  a  waste  of  labour ;  and,  of 
course,  as  measuring  takes  some  considerable  time,  it  was  advisable, 
if  possible,  not  to  waste  labour  in  that  way.  We  found  that  a 
preliminary  count  took  au  hour  per  plate  to  enable  us  to  say 
whether  it  should  be  meaanred  or  rejected.  It  will  be  familiar  to 
the  Fellows  that  the  plate  ia  crossed  by  a  series  of  reseau  lines. 
There  are  26  of  them  ia  eacti  co-ordinate.  The  counting  is  done 
by  pasaing  the  plate  row  by  row  in  front  of  the  microscope ;  the 
count  is  made  mechanicaUy  by  a  "  billiard-marker,"  and  recorded 
with  a  pencil  at  the  end  of  the  row.  The  eye  is  not  removed 
from  the  instrument  until  the  end  of  the  row,  I  mention  that 
as  it  accounts  for  the  fact  that  sometimes  stars  are  missed  in  this 
counting,  which  ia  not  extremely  accurate,  although  it  is  accurate 
enough  for  our  purpose.  'Che  point  having  arisen  as  to  the  relative 
numbers  of  stars  on  the  outside  edges  of  the  plate  and  in  the 
centre,  in  the  first  instance  one  of  the  computers  was  directed  to 
put  down  for  a  number  of  plates — 100  plates — how  many  stars 
there  were  in  the  two  outside  rows,  and  how  many  in  the  central 
row,  I  thought  at  first  that  would  be  the  general  nature  of  the 
phenomenon,  that  in  the  centre  of  the  plates  there  would  be  most 
stars,  taiUng  ofE  gradually  to  the  edges.  I  shall  have  occasiou 
presently  to  mention  that  this  is  not  generally  the  case.  We  had 
five  groups  of  100  plates  each — the  outside  rows  contained  74,  77, 
79,  72,  and  94  stars,  and  the  rows  next  showed  82,  85,  86,  86,  gg, 
takiug  the  central  rows  as  100  stare  each  ;  and  I  may  as  well  at 
ouce  draw  attention  to  the  fact  that  group  5  v/as  anomalous.  The 
counts  were  later  in  order  of  time,  and  as  a  matter  of  fact  thev 
refer  to  plates  which  were  taken  after  the  dismonating  of  the 
instrumeuT.  We  had  to  build  a  ne«'  dome  at  Oxford  recently, 
and  the  instrument  was  taken  to  pieces.  The  I'emountiiig 
apparently  produced  a  considerable  difference  in  the  percentage 
in  the  number  of  stars  in  the  outside  row  compared  with  tbe 
centre.  After  this  preliminary  investigation  it  became  obviona  , 
that  the  matter  was  worthy  of  some  attention.  We  took  iSo 
plates  in  zone  +2^°,  a  whole  zone  in  the  heavens,  and  formed 
the  total  number  of  stars  measured  iu  each  one  of  the  z5  x  :  " 
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reseau  squares.    After  the  count  it  was  seen  clearly  that  the 
systematic  errors  had  not  been  entirely  eliminated,  these  being 
due  to  the  distribution  of  the  stars  in  the  skv.     What  we  are 
trying  to  get  at  is  the  optical  effect  of  the  object-glasses  indepen- 
dently of  the  distribution  of  the  stars  in  the  sky  ;  and  there  was 
a  greater  number  of  the  stars  in  the  north  of  the  plate  than  in 
the  south,  as  is  easily  seen  on  referring  to  the  diagram  which 
Mr.  Bellamy  made  of  the  distribution  of  stars  in  our  belt  of  the 
heavens  a  year  ago.    To  eliminate  this  error  the  mean  was  taken 
of  two  pair  of  squares  situated  symmetrically  in  respect  of  the 
centre.     When  that  was  done,  it  was  further  found  that  there 
was  no  particular  advantage  in  counting  the  whole  plate  ;   the 
diagonals  were  sufficient.    A  detailed  analysis   was  carried  out 
with  the  Oxford  plates,  and  it  was  found  enough  to  lake  the  two 
diagonals;  therefore  when  observations  were    taken  with   other 
plates,  the  two  diagonals  were  counted  simply.     The  other  plates 
were  the  beautiful  charts  published  by  the  French   observatories, 
the  long-exposure  plates  published  by  the  observatories  of  Paris, 
Algiers,  Bordeaux,  and  Toulouse,  and  now  by  San  Fernando.   From 
Paris  we  have  counted  30,  Algiers  20,  Toulouse  40,  San  Fernando 
10.     When  all  these  plates  were  counted,  it  was  found  that  the 
maximum  number  of  stars  was  by  no  means  always  in  the  centre. 
In  fact  it  was  never  in  the  centre.     So  far  from  the  centre  being 
the  richest  region,  the  richest  region   was  in  a  ring  round  the 
centre,  and  the  radius  of  this  ring  may  be  taken  roughly  as  for 
Oxford  37',  for  Paris  as  much  as  60',  Algiers  49',  Toulouse  39', 
San  Fernando  35'.     At  first,  1  naturally  thought  these  differences 
between  the  various  observatories  were  due  to  differences  in  the 
performances  of  the  object-glasses  at  the  different  observatories ; 
but  a  little  discussion  of  the  results  put  one  on  the  track  of  what 
I  believe  to  be  the  real  reason  of  discordance,  namely  that,  in 
trying  to  get  the  best  compromise  in  taking  a  photograph,  the 
plate  is  jput  a  little  within  the  focus.     The  best  focus  for  a  single 
object-glass  is  on  a  curved  surface,  and  a  flat  plate  crosses  it  in  the 
<}ircle  which  gives  the  maximum  density  of  stars.    At  any  rate 
if  we  make  that  supposition,  and  assume  that  the  plate  is  put  at 
different  distances  in  different  observatories,  we  can  group  all  the 
results  in  one  simple  formula  with  only  one  disposable  constant, 
which  is  a  sort  of  thing  which  gives  confidence  in  having  found 
the  true  reason.     The  way  in  which  they  fall  in  with  the  law  is 
best  shown  diagrammatically.    (Screen.)    These  diagrams  give  a 
comparative  statement  of   the  performances   of   these  different 
object-glasses,  or  rather,  I  should  say,  of  the  plate  when  put  at  • 
a  different  distance  within  focus  of  the  same  object-glass.     I  have 
not  described  in  detail  the  law  which  I  have  assumed  for  the 
drawing  of  these  curves,  because  it  is  not  based  upon  any  precise 
physical  considerations,  and  I  am  quite  prepared  to  find  that  a 
better  law  can  be  suggested.     But  it  did  nob  seem  to  me  worth 
while  to  await  the  formulation  of  fhe  precise  law,  because  the 


empirical  one  put  on  the  eereen  was  Buflieient  to  group  the  main 
facts  together ;  and,  further,  1  find  it  rather  difficult  to  formulate 
a  precise  law  without  a  considerable  number  of  esperiments. 
The  chief  point  in  the  paper  ie  simply  this,  in  all  these  objecf> 
glasses  used  for  the  ABtrographic  Chait  we  find  a  difficulty  of  the 
same  hind  in  securing  uniformity  of  the  tield  as  regards  stellar 
magnitude.  It  is  got  over,  apparently,  by  a  compromise  in  the 
position  of  the  plate,  which  is  different  in  the  different  observe--. 
toriea,  hut  it  still  leaves  this  discrepancy  of  something  like  5  pet 
cent,  in  the  different  parts  of  the  plate.  In  striking  contrast; 
we  have  the  results  obtained  by  our  medallist  of  this  year. 
Dr.  Kapteyn.  Instead  of  trying  to  cover  a  plate  2'^  square,  the 
photographs  of  the  C.P.D,  cover  a  plate  6"  square,  and  with 
practical  uniformity.  Evidence  on  this  point  is  given  in  the 
C.P.D.  itself ;  but  in  order  to  test  the  matter  in  a  way  more  or 
less  comparable  with  that  I  have  been  discussing,  1  have  had 
counts  of  stars  for  every  minute  of  E.A.  made,  and  find  they 
bear  out  what  I  have  just  said.  The  counts  show  practically 
uniform  density  over  this  large  area  of  6''  square.  I'his  rais«B 
again  the  question,  which  has  presented  itself  rather  formidably 
several  limes  since  we  started  on  the  star  chart,  whether  we  have 
got  the  right  inatninient  for  the  star-charting.  The  instrument 
selected  in  1887  for  taking  the  plates  has  certainly  several  definite 
advantages  for  meamriw/  sfar-images.  I  think  all  those  working' 
with  plates  to  he  measured  must  be  glad  that  it  was  seleieted ;  but 
a  difiVirent  question  arises  when  we  como  to  the  representatitm  of 
the  heavens,  not  necessarily  for  the  purpose  of  measurement. 
The  accuracy  that  can  be  obtained  by  the  photographic  douhlet 
has  yet  to  be  determined  ;  but  even  if  it  were  proved  insufficient,  _ 
it  might  still  be  t!iat  we  should  be  well  advised  to  use  a  doublet  1 
for  making  what  are  called  the  chart-plates — charting  the  sky  bo^ 
&P  as  the  small  faint  stars  are'concemed, — especially  when  we 
remembe'"  that  we  can  cover  a  large  area  on  each  plate.  In  view 
of  these  comparative  results,  I  am  emboldened  to  a?k,  have  we  got 
the  right  instrument  for  taking  these  lung-esposure  plates  ? 

After  one  or  two  questions  referring  to  details  ; 

The  Presidfnt.  If  no  one  else  has  any  remarks  to  make,  I  am 
sure  we  can  formally  do  what  the  Meeting  has  already  done,  and 
that  is  to  retui'n  our  thanks  to  Prof.  Turner  for  bringing  this 
paper  before  «a. 

Dr.  llanibaut  then  read  a  paper  by  Mr.  W.  U.  Roblngon. 

Eecently  at  the  Kadcliffe  Observatory,  in  addition  to  the  eye- 
estimations  of  the  brightness  of  Nova  Persei,  Mr.  Bobinsou,  on 
his  own  initiative,  undertook  a  aeries  of  photographs  of  tbt 
region  surrounding  the  new  star.  Some  of  the  results  of  thift 
investigation  were  brought  before  the  Society  at  the  JanuaiT 
meeting,  and  a  description  of  the  methods  adopted  by  him  will 
be  found  in  the  January  number  of  the  Montlily  Noyces,  Two  of 
the  brighter  stars  in  the  vicinity  of  the  Nova,  r  and  36  Persei, 
have  been  announced  in  the  Astronomische  Naehricktm,  No.  373o> 
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as  New  Variables,  but  'Mr.  Eobinsoa  finds  on  examining  bis 
plates  that  they  lend  no  support  to  this  view.  In  the  paper 
before  the  Society  Mr.  Robinson  reprints  Dr.  Guth nick's  values 
for  the  magnitude  of  k  Persei.  In  this  series  th^  differences  of 
the  separate  observations  from  the  mean  range  from  +o'"*59  to 
—  0^*23.  The  results  point  to  a  maximum  on  or  near  March  21 
and  a  minimum  about  April  23.  Fortunately  the  star  was 
observed  at  the  Eadcliffe  Observatory  on  both  of  these  crucial  dates 
by  three  observers.  Their  results,  instead  of  confirming  a  fall  of 
o"'6,  indicate  perhaps  a  rise  of  o™'i,  or  more  probably  a  constancj/ 
in  brightness.  In  this  series  of  observations  the  extreme  differ- 
ences from  the  mean  are  -|-o™*i6  and  —  o™*i8.  The  plits  and 
miniis  signs  were  fairly  evenly  distributed,  as  one  would  expect  if 
the  discrepancies  were  due  to  errors  of  observation.  The  photo- 
graphic results  are  even  more  accordant.  Mr.  Robinson  made 
three  different  series  of  estimates  of  the  densities  of  the  star- 
trails  on  the  plates,  and  from  the  means  of  the  three  he  obtained 
the  magnitude,  the  extreme  differences  in  this  case  being  4-0™*  12 
and  —  o"*ii. 

Similar  results  were  found  in  the  case  of  36  Persei,  the  extreme 
differences  in  this  case  being  +  o"**  1 3  and  —  o'"*  11.  In  each  case 
Mr.  Robinson  found  that  the  observations  were  best  represented 
by  a  horizontal  straight  line,  and  he  concluded  that  the  evidence 
afforded  by  the  photographs  and  the  Radcliffe  eye-estimations 
seemed  to  give  an  emphatic  negative  to  the  hypothesis  of  the 
variability  of  these  two  stars. 

Since  this  paper  was  \^Titten  a  note  had  appeared  in  the 
Astronomische  Nachrichteti,  No.  3779,  in  which  the  observers  at 
Potsdam  stated  that  in  the  interval  between  1900  Oct.  9  and 
1902  Feb.  15  they  had  observed  ^6  Persei  15  times  and  ic  Persei 
22  times  between  1898  March  13  and  1902  Feb.  15;  that  in  the 
case  of  both  stars  they  had  found  a  remarkable  constancy  in 
brightness;  and  that  much  more  conclusive  evidence  than  had 
hitherto  been  produced  must  be  forthcoming  in  order  to  convince 
them  of  the  variability  of  these  stars. 

Mr.  Bryant.  Were  the  Oxford  observations  taken  at  the  same 
altitude  ?  and  was  there  any  allowance  made  for  differential  atmo- 
spheric absorption  ? 

Dr.  liambaut.  At  the  time  the  photographs  were  taken  the 
stars  were  fairly  well  up  at  Oxford.  The  comparison  stars 
selected  by  Mr.  Robinson  were  very  close  to  the  stars  under 
observation,  so  that  the  correction  for  atmospheric  absorption 
would  be  negligible. 

Mr.  Bryant,  I  meant  differential  absorption  depending  on 
colour. 

Dr.  Eambaut.  The  colour  would  doubtless  have  had  an  effect, 
though  small,  upon  the  results. 

Mr.  ffinks.  Does  Mr.  Robinson  measure  the  breadth  of  the 
trail  or  its  density  ?  How  does  he  use  the  scale  ?  It  seems  to 
me  it  is  an  interesting  point.     The  only  information  which  has 
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been  published  is  in  some  cf  the  llai'vard  volumes,  nud  yau  can 
get  the  magnitude  very  accurately  indeed  by  comparing  the  scale 
of  int«)iaity. 

Dr.  liambatit;  I  think  thJe  is  a  very  important  point  which 
Mr.  Hiaka  hB.§  raised.  In  the  case  of  Mr.  Hobinson'e  photogropha 
the  estimates  of  density  were  made  difEereutially.  lie  compared 
the  density  of  the  trails  of  36  und  k  Persei  with  those  of  other 
atftrs  of  the  Harvard  Photomefry  and  certainly  the  results  agree  in 
what  appears  to  be  a  very  striking  manner.  In  this  paper 
Mr.  Eohioaon  has  given  no  further  particulars  as  to  his  method, 
but  in  his  previous  paper  he  has  described  more  or  less  completely 
how  tho  trails  were  measured. 

Tlu  President.  I  am  sure  the  Society  will  thank  Mr.  Eobinson 
for  his  paper,  and  Dr.  Karabaut  for  his  exposition  of  it. 

Mr.  Wtsley  then  showed  on  a  screen  a  photograph  of  the  trail 
of  a  meteor,  and  said  that,  so  far  as  he  recollected,  )t  u-as  the  sixth 
meteor  photograph  which  had  been  taken.  The  first  was  when 
Prof.  Baraard  accidentally  got  the  trail  of  a  meteor  on  a  plate 
which  he  was  exposing  for  comet  Brooks  in  1893 ;  and  in  1895 
Mr.  Butler  of  South  Kensington  secured  a  beautiful  one,  and  in 
1897  Prof.  Barnard  obtained  two,  and  another  in  1899.  In  this 
case  Prof.  Eees  and  his  friend  were  exposing  with  a  view  of  getting 
pictures  of  the  Leonids  They  hoped  tn  get  in  the  summer  traits 
of  other  meteors  and  they  would  certamly  trv  to  obtain  photographs 
of  the  Leonids  in  November  ne\t* 

Mr.  Wkiltalcer  then  read  a  paper  by  J/i  C.  T.Whitmdl  on 
"  Saturn  seen  through  the  Cassini  division  '  He  said  that  the 
paper  i-elated  to  an  interesting  occurrence  which  might  be  expected 
in  July  nest,  when  the  planet  Saturn  would  be  in  opposition. 
The  ring  would  be  projected  on  the  surface  of  tho  planet  in  such 
a  way  cliat  part  oE  the  planet  seen  behind  the  ring  woiUd  not  be  in 
shadow.  At  the  opposition  in  July  next  the  dark  rift  in  the  ring 
would  be  over  part  ot  the  planet  When  that  happened  in  general 
the  part  of  the  planet  seen  behind  the  nft  was  in  shadow,  but  on 
this  particular  occasion  it  would  not  be  so,  and  consequently  they 
would  see  this  rift  bright — not  quite  so  bright  as  the  rest  of  the 
ring.  There  would  also  be  the  additional  interesting  fact  that  & 
transit  of  the  Earth  across  the  Sun  could  be  seen  from  Saturn  on 
this  occasion. 

*  I  omitted  to  mention  a.  photograph  ahowing  a  metear-t.rall  in  Perseiu, 
laken  by  M.  Antoaisdi  in  Jul;  ■^97,  of  which  the  Soaiety  liaa  copies.  A  copj 
of  a  ptaatograph  by  Ura.  Maunder,  showing  b  traU  (the  original  pUte  ihowi 
two),  was  published  in  Ktwieledge,  April  1B99.  Frof.  Herschel  has  also  kindly 
reminded  me  of  the  following  meleor. photograph s :  Jan.  1E93,  long  trail, 
photographed  by  J.  B.  Lenia  at  Anson ia,  U.S.;  Not.  14--15,  1898,  siitsen  trsila 
photogrnplied  bj  Dr.  £UnQ  at  Yule  Observatory  and  u  neighbouring  station  j 
Not.  1898,  meleor-pbotographs  were  taken  bj  Prof.  Pickering  and  bia 
ooadjutors  at  Harvard  und  Blue  Hill  ObserrntorieA :  July,  Aug.,  Nov.,  and 
Dec.  1899,  five  trails  photograpbe^i  at  Yale  Observatory  and  o  neighbouring 
station  bj  Dr.  Elkin  and  his  coadjutors.— W.  H,  W. 
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Mr,  Dyson  then  read  a  paper  by  Prof,  Barnard  on  the  probable 
TBDotion  of  some  of  the  small  stars  in  the  Dumb-bell  nebula. 

Br.  liamhaut,     I  should  like  to  say  how  pleased  I  am  to  find 

~^hat  Prof.  Barnard  has  been  working  on  this  subject.    I  was  aware 

"Chat  some  years  ago  he  had  been  making  measures  of  these  stars. 

Hn  the  present  communication  he  refers  to  a  paper  by  Mr.  Wilson 

-.»nd  myself,  published  in  1894  in  the  Monthly  Notices.     In  this 

3paper  we  gave  the  measures  of  several  stars,  and  compared  them 

^with  the  observations  made  by  Otto  Struve.     At  that  time  we  had 

310  other  results  to  compare  them  with  except  some  measures  made 

-.at  Lord   Eosse's   Observatory    by    Dr    Copeland,    the    present 

-A.8tronomer  Royal  for  Scotland*.     The  Parson stown  measures 

^were  hardly  accurate  enough  to  be  relied  upon  strictly,  on  account 

-of  the  great  difficolty  there  was  in  determining  the  position-angle 

^vith  the  great  telescope  at   Parsonstown,  but  they  seemed  to 

indicate  that  the  differences  between  our  results  and  those  of 

-SStruve  were  real.     Probably,  as  Prof.  Barnard  concludes,  they 

must  be  attributed  to  errors  in  the  positions  as  determined  by 

-Struve.      [Dr.  Bambaut  here  wrote  upon  the  blackboard  some 

:^gures  showing  how  the  Parsonstown  results  corroborated  those 

-obtained   by   Mr.  Wilson  and  himself.]      I  think  we  ought  to 

-oxpress  our  thanks  to  Prof.  Barnard  for  his  valuable  paper,  which 

undoubtedly  shows  that  these  differences  must  be  attributed,  not  to 

the  proper  motion  of  the  stars,  but,  mainly  at  all  events,  to  errors 

in  tl>e  earlier  measures. 

Mr.  Dyson  then  read  a  paper  by  Mr,  R.  T.  Innes^  on  the  Cape 
Double-Star  results,  1901.  Tlie  writer  said  that  the  weather  was 
unfavourable  for  double-star  work,  but  during  the  year  several 
hundred  observations  were  made. 

The  following  papers  were  announced  and  partly  read : — 

Royal  Observatory,  Cape  of  Good  Mope,      "  Cape  Double-Star 
Itesults,  1 90 1." 
Royal  Observatory,  Cape  of  Good  Hope.     "  !Notes  on  Nebulae." 
W.  S.  Aldis.     "  Explanation  of  use  of  Tables  of  i  (0+cos  0).'* 
H,  H,   2'urner.      "  On    Stationary   Meteor-Radiants."      Third 

Paper. 
J.  Tebbutt.     "Results  of  Double-Star   Measures  at  Windsor, 

New  South  Wales,  in  1901." 
C,  T,  Whitmell.    "  Saturn  seen  through  the  Cassini  Division." 
E.  E.  Barnard,     "  On  the  probable  Motion  of  some  of  the  small 

Stars  in  the  Dumb-bell  Nebula." 

W,  H,  Robinson.     "  On  the  supposed  Variability  of  k  Persei  and 

36   Persei,  and  a  comparison  of    the   photographic  and   visual 

magnitudes  of  those  Stars.'' 

H.  H.  Turner.     "  On  the  relative  number  of  Star-images  photo- 
graphed in  different  part^  of  a  plate,  and  on  the  performance  of 

various  Object-glasses  in  this  respect." 

*  Dr.  Oopeland's  name  was  quoted  in  error  for  that  of  Mr.  Bindon  Stoney. 
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I'he  following  gentlemen  were  elected  Fellows  of  the  Society  i — 
6.  IT.  Brijani,  Higher  Grade  School,  Cinderford,  Gloucester- 

Oapt.  0.  P.  LfHoiF-Oo*yafj]imn,  E.E,,  Survey  of  India,  Muasoorie, 
India. 

S.  A.  Mitchell,  A-M.,  Ph.D.,  Columbia  rniversitj,  New  York 
City,  U.S.A. 

./tw.  Rankinc.  r  t  Wefit  Saville  Jtoitd,  Edinburgli. 

Thot.  Tltorp,  Moss  Bank,  Whitefield,  near  M.uichester. 

W.  B.  Whull,  H.M.  Board  of  Trade,  Liverpool. 

The  following  Candidal^  was  proposed  for  election  as  a  Fellow 
of  the  Society : —  • 

//.  B.  Adameit,  3  West  Street,  Chichester  (proposed  by  W.  AV. 
BrvHut). 


THE  BRITISH  ASTRONOMICAL  ASSOCIATION. 

Wednesday,  igoz  March  26. 
Mr.  G.  M.  SE.VBBOKE,  F.E.A.S.,  Prenideat,  iu  the  Chair. 
.,  and 


Tub  Minutes  of  the  previous  Meeting  were  read  aud  confirmed. 

Mr.  J.  O.  Petrie  read  the  list  of  presents  received. 

The  names  of  seven  Candidates  for  admission  were  also  read  and 
passed  for  enspeosion,  and  Ihe  election  of  four  new  Members  by 
the  Council  was  confirined. 

Mr.  HtnrtiCm-dei- lead  a  paper  on  "The  Suu-Pillarof  March  CtU." 
The  ])illar  was  lirst  seen  before  sunset,  about  5  t.u.,  when  it  was 
white  in  colour  and  not  many  degrees  high.  Ataunser  it  was  very 
much  higher  aud  bad  become  amber-coloured ;  hut  its  chief  grandeur 
took  place  some  little  time  afterwards,  when  it  gradually  increased' 
in  intensity  of  colour  to  a  rich  orange- scarlet.  'J'lieie  could  be  no 
doubt  that  this  was  a  smoke  effect,  lu  that  district,  whenever 
the  wind  uas  iu  the  ijuarti^r  from  E.  to  N.  the  air,  after  about 
24  hours,  became  suoke-laden,  either  from  London  or  the  central 
districts  of  England.  On  some  few  occasions  he  had  seen  Sua 
sun-pillars  of  the  lovely  rosy  hue  proper  to  snnaet  phenomena, 
but  OD  this  date  the  air  had  been  smoky  for  several  days  and  the 
Bun  had  set  red.  This  colour  therefore  was  imported  to  the  pillar, 
which  was  no  doubt  formed  by  reflection  from  the  underside  of  a 
cloud  of  ice-crystals,  as  the  pathway  of  light  ^as  formed  on 
sea  by  Sun  or  Mooii.  As  the  sky  darkeued.  the  pillar  seemed  to 
glow  like  Bre,      It  tiiially  dii'd  down  about  6.40,  appearing  to 
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T)ecome  withdrawn  into  itself.  The  width  of  the  pillar  at  the 
T)ottom  would  be  about  that  of  the  Sun,  and  not  very  much  greater 
^t  the  top — perhaps  one  decree. 

The  Rev.  G.  J.  Bridges  also  had  a  paper  on  the  same  subject. 
IHe  said  the  column  of  light  appeared  almost,  if  not  quite,  suddenly, 
and  could  at  its  highest  period  be  just  traced  to  the  zenith,  was 
of  even  width  and  perfectly  perpendicular,  moved  with  the  Sun 
when  above  and  below  the  horizon,  and  took  the  local  colour  of 
the  farthest  tints  of  the  sunset,  but  in  more  intense  and  lasting 
form.  These  colours  were  intensified  after  sunset.  A  distinct 
pulsation  could  be  traced,  chiefly  at  the  apex. 

Miss  Catherine  0.  Stevens  said  that  shortly  after  6  o'clock  on 
the  evening  of  March  6  she  observed  that  from  the  point  upon 
the  horizon  where  the  Sun  had  disappeared  rose  a  glorious 
parallel-sided  shaft  of  brilliant  rose-red  light,  which  traced  a 
length  of  some  20°  or  more  towards  the  zenith.  She  judged  the 
width  to  be  between  1°  and  2°  and  its  form  parallel-sided  from 
base  to  summit.  It  sank  out  of  sight  below  the  horizon  at  6.28  p.m. 
She  came  to  the  conclusion  that,  whatever  the  phenomenon  might 
be,  it  could  not  be  a  creation  of  the  Earth's  atmosphere,  excepting 
only  in  respect  of  its  colour,  and  that  it  was  not  of  the  nature  of 
a  halo  of  any  sort,  but  a  true  solar  appendage.  From  friends  she 
learned  that  as  early  as  5.30  p.m.  the  shaft  was  already  conspicuous, 
but  was  at  that  time  a  sun-coloured  object,  and  springing  from  the 
top  of  the  Sun,  and  that  it  "  flushed  "  as  it  sank  into  the  denser 
strata  of  our  atmosphere. 

The  Rev.  Septimus  Herbert  spoke  to  having  seen  the  sun-pillar 
alluded  to  in  the  paper  just  read.  He  first  observed  it  at  6.15  p.m. 
at  Harrow,  and  watched  it  till  it  faded  away  at  6.30.  It  was  of 
a  bright  rosy  tint.  It  appeared  to  be  about  1°  in  breadth  and 
from  8^  to  10°  in  vertical  height  and  shortened  in  length  before  it 
faded  away. 

The  President  observed  that  a  pillar  of  the  sort  described,  but 
inverted,  was  seen  when  one  looked  at  the  refljection  of  the  Sun 
when  near  the  horizon  in  rippled  water.  A  shaft  of  light  was 
then  apparent,  proceeding  downwards  from  the  Sun.  In  order  to 
give  the  appearance  of  the  pillar  described  with  parallel  sides,  one 
must  imagine  a  rippled  or  rough  inverted  reflecting  surface  very 
approximately  plane.  It  was  somewhat  difficult  to  account  for 
such  a  surface ;  but  unless  that  was  the  case,  one  would  not 
expect  •  to  find  the  shaft's  sides  parallel.  It  was  right  for  an 
observer  to  look  near  home  first,  and  he  would  scarcely  go  to  the 
Sun,  or  to  the  near  proximity  to  the  Sun,  for  the  source  of  this 
sun-pillar,  unless  every  suggestion  to  account  for  it  from  some 
atmospheric  cause  had  been  exhausted.  The  observations  related 
that  night  were  difficult  to  account  for  from  any  terrestrial  cause, 
but  no  doubt  there  was  some  such  cause  for  them. 

Mr.  Walter  Maunder  asked  the  lanternist  to  throw  on  the 
screen  a  slide  of  a  drawing,  made  by  Miss  Stevens,  of  the  recent 
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great  sun- Bpot.  This  was  followed  by  a  alide,  made  byMrg.Miiiiiider, 
of  the  sketch  of  the  sun-piUai'  of  February  30,  1S95,  drawn  by 
the  Hev.  S.  Barber,  and  piiblisbed  in  KnoioMt/i:  for  June  1S95. 
'i'he  Eev.  S.  Barber  took  the  sauit*  view  o£  the  origin  of  tbe 
appearance  as  the  President  and  Dr.  Johnstone  Stoney,  namely — 
that  it  was  caused  by  the  reflection  of  sunlight  from  the  under 
surface  of  particlea  of  ice  floating  horizontally  in  the  air.  As  the 
President  had  said,  it  was  a  very  similar  effect  to  the  traok  of 
light  proceeding  from  the  Sun  seen  on  the  surface  of  water,  and 
which  was  represented  as  well  as  the  sun-piliar  in  Mr.  Barber's 
piL'ture.  Mr.  Maunder  then  showed  a  third  slide,  which  he  had 
drawn  in  order  to  show  the  position  of  the  et-liptic  at  sunset  oa 
March  6,  and  the  mode  in  which  the  piUiir,  if  a  solar  appendage, 
should  move  in  altitude  and  azimuth  as  the  Sun  went  down.  He 
said  he  had  been  particularly  interested  to  find  tiiat  the  Rev,  Gny 
Bridges  alone  amongst  the  obeerrers  of  tbe  pillar  had  drawi 
attention  to  the  movement  of  the  pillar  in  azimuth. 

-Vi'.  A.  C.  D.  CroimneUn  remarked  that  the  apparent  motion  o 
the  shaft  would  have  been  the  same  whether  it  was  an  af  mospberic 
effect  or  a  truly  solar  appendage.  He  thought  if  it  had  been  a 
true  aolar  appendage  it  would  have  remained  longer  than 
Miss  Stevens  saw  it ;  in  fact  it  seemed  to  have  behaved  very  much 
in  the  way  one  ■would  have  expected  if  it  had  been  in  the  upper 
regions  of  the  atmosphere. 

Mr.  Maunder  then  showed  a  number    of  photographs  of  the 
great  sun-spot  group  of  May  1901,  and  of  the  groups  of  January 
and   March  1903.      He  also  showed    some   photographs    of    the 
eclipse  of  May  18,  1901,  diaclosiag  a  great  disturbance  in  the   ' 
corona  immediately  above  the  place  of  the  spot  group. 

Oapt,  William  Noble  contribuled  a  paper  on  the  "  Signs  of  the 
Zodiac."  He  said  that,  interesting  as  was  the  origin  of  the  Signa 
oE  the  Zodiac  from  a  historical  and  archieologicHl  point  of  view, 
he  ventured  to  think  that  their  retention  now  in  practical 
astronomy  was  a  quaint  anachronism  and  mistake,  unjustifiable 
alike  on  scientific  grounds  or  on  those  of  use  or  convenience.  In 
fact,  the  temptation  to  the  student  to  confuse  and  confound  the 
zodiacal  signs  with  the  constellations  whence  they  originally 
derived  their  names  was  very  great  indeed,  and  had  led  nauy  a 
beginner  into  a  trap.  It  was  stated  in  the  Nautieal  Almanac  i<x 
the  current  year  that  on  March  21st,  at  1'',  the  Sun  entered  Aries. 
In  point  of  fact  the  Sun  was  at  that  time  more  than  28^°  from 
the  very  nearest  part  of  that  eonstellation.  There  was  no  practical 
convenience  in  the  present  preposterously  artificial  arrangement.  , 
He  would  substitute  for  the  present  signs,  longitude  0%  go",  180°, 
370",  He  would  say  :  March  21  1'',  Sun's  longitude  0°,  Spring 
commences,  &c.  Surely  nothing  but  superstition  caused  them  to 
ndhere  to  those  old  astrological  symbols. 

Di:  Bowninif  reHted  a  somewhat  amusing  expenence  in  connectioa 
with  the  aubjeet  under  discussion,  and   added  that  in  order  1 
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meet  the  dificakr  ht  had  ateered  tlie  phnseologT  to  ^  tiie  Sun 
enters  tiie  Sign  iLiies.* 

J/r.  CrwmmdiM  tlKN^t  there  vas  mach  to  be  said  in  faTour  of 
Capt  XoUe's  suggestion,  bat  he  sboold  deplore  thtr  disappearance* 
of  the  names  as  attached  to  th«r  constellations  themseKe$ ;  :h<' 
latter  were  full  of  interest  from  an  anrhsologicai  and  s«*RtimentaI 
point  of  Tiew. 

Mr,  J.  H.  Bridger  dealt  with  ••  The  Visibiliiy  of  Metei^rs  tn>i;. 
Badiants  near  the  Horizon."*  The  principal  conclusions  at  whicV 
lieaniTed  were: — (i)  It  was  possible  to  see  a  meteor  at  a  low 
altitade  in  the  direction  of  its  radiant  about  half  an  hour  befon 
the  radiant  rose  or  after  it  had  set.  Such  a  meteor  would  be  at  a 
great  distance  from  the  observer  (not  less  than  350  miles)  anvi 
have  a  flight  approximatelr  parallel  to  the  EarthV  surface  below 
it.  (2)  When  a  radiant  was  on  the  horizon  (rising  or  setting)  it 
might  supply  a  meteor  in  the  zenith,  which  would  be  at  a 
considerable  height,  with  flight  nearly  horizontal  to  the  EarthV 
surface.  A  meteor  in  th»-  opposite  part  of  the  sky  was  not 
possible,  as  the  length  of  atmosphere  it  would  have  to  travex^^ 
would  destroy  it  before  reaching  the  position.  (3)  Conversely » 
the  radiant  of  a  distant  meteor  of  a  low  altitude  could  not  be  mon^ 
than  10^  below  the  horizon,  and  the  radiant  of  a  meteor  in  tht^ 
zenith  must  be  on  or  above  the  horizon.  (4)  About  45""  after  a 
radiant  had  risen  it  might  supply  meteors  in  any  part  of  the 
skj. 

Mr,  J,  Gavin  Bums  read  a  paper  on  "The  Distribution  of 
Double  Stars  in  Space.*'  The  writer  concluded  that  theoretically 
two  facts  would  be  expected  to  appear  on  the  assumption  of  an 
even  distribution.  First,  that  if  double  stars  were  classitiod 
according  to  the  distance  of  their  components,  the  closer  pairs 
should  always  greatly  exceed  the  wider  pairs  in  number.  SocoiuK 
that  if  double  stars  were  classified  according  to  their  magtn*tudt\ 
the  stars  of  fainter  magnitude  should  always  be  in  excess.  An 
analysis  of  the  stars  contained  in  Struve's  *  Mensura)  Mioro- 
metncse '  for  the  northern  hemisphere  and  Innes*  Catalogue  for 
the  southern  did  not  give  the  anticipated  result.  There  wore  only 
two  ways  of  accounting  for  this.  It  might  be  owing  to  the 
fainter  stars  generally  being  much  nearer  than  was  implied  by 
their  magnitude,  or  it  might  be  owing  to  the  comparative  proximity 
of  double  stars. 

Mr.  Crommelin  said  there  was  no  doubt  that  where  they  knew 
both  the  apparent  distance  and  period  of  a  double  star,  a  good 
idea  at  all  events  could  be  formed  of  the  oi*der  of  distance  t(v 
which  it  belonged,  but  they  should  at  least  know  fur  certain 
whether  the  star  was  really  a  physical  double  or  only  an  optical 
one. 

The  President  doubted  whether  enough  stars  were  known  to  be 
certain  binaries  to  make  a  sound  foundation  to  work  upon  at  t  he 
present  time.   There  were  a  great  many  stars  that  showed  motion, 
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but  wliether  it  was  due  to  their  being  binary  Mjatems  was  quite 

another  matter.     He  thought  that  inveatigation  in  this  directiod 

should  be  coufiued  to  known  binaries  only. 

The  Meeting  was  then  adjourned  to  April  30. 


BOTAL  MEXEOEOLOGICAL  aOCIETY. 
At  tha  Meeting  of  this  Society   held   on  Wednesday  evening, 
the  16th  instant,  at  the  Institution  of  Civil  Engineers,  Mr.  W, 
U.  IHnei,  the  President,  in  the  Chair, 

Cu^H.  D,  Wilson-Barker  delivered  a  lecture  on  "  Clouds." 
After  souie  remarks  on  the  composition  and  the  height  of  the 
atmosphere,  the  lecturer  said  that  until  recent  years  comparatively 
little  ecientitic  atteutiou  had  been  pikid  to  the  subject  of  clouds. 
This  he  largely  attributed  to  the  lack  of  a  simple  practical 
classification.  The  Trench  natui-aiiat  Lamarck  was  prolrahly  the 
first  to  formulate  one,  but  Luke  Howard,  a  Londoa  merchant, 
about  180Z  introduced  the  first  practical  classification,  which  is 
still  in  use  among  many  observers.  Clouds  iire  lormed  by  one  of 
two  causes,  via.  (i)  the  mixing  of  two  maaaes  of  moist  air  of 
unequal  temperatures,  or  (2)  through  changes  occurring  in  the 
atmosphere  where  expansion  and  consequent  loss  of  heat  take 
place,  causing  condensation  of  moisture.  Capt.  Wilsou-Barker 
said  that  a  simple  primary  classification  is  best  arrived  at  by  a 
two-fold  division  of  cloud  types,  viz.  (i)"  stratus  "or  sheet  clouds, 
and  (2)  "  tumulus"  or  heap  clouds.  The  former  may  be  roughly 
<M)usidered  the  cloud  of  a  settled,  and  the  latter  of  an  unsettled 
state  of  the  atmosphere.  He  showed  by  means  of  lantern-slides 
a  number  of  cloud-pictures  illustrating  certain  varieties  of  both 
main  types.  Under  "stratus"  or  sheet  cloud  the  lecturer 
included  fog,  stratus,  high  stratus,  cirro-cumulus,  cirrus,  nimbus, 
and  scud;  and  under  "cumulus  "  or  heap  clouds  he  included  the 
ordinary  cumulus,  the  shower  cumulus,  the  squall  cumulus,  and 
roll  cumulus. 

In  conclusion,  Capt.  Wilson-Barker  referred  to  various  optical 
phenomena  associated  with  tlouds,such  as  coronte,  halos,  sun-pillars, 
rainbows,  and  also  the  colour  of  the  sky. 


Riffleineni  du  Prix instituea  l'Acad6inie Imp^?iale  des  Sciences 
dt  St. -  Peter sbourg  par  I'Acadtmicien  Th.  Bredikhine,  en 
Souvenir  de/eu  nan  Epouae,  Anna  Bredikhine. 

(1)  AvEO  les  intiTfits  du  capital  de  star  milhvini/t  roubles  (6020 
roubles,  env,  16000  francs)  depose  a  perpc^tuite  par  I'academicien 
Tu.  BuiiDicurNE  h  la  fianque  de  I'Etat,  en  souvenir  de  son  epause 
Anna.  Brkdikhine  (nee  Boloqotbkoi),  il  est  institue  un  Prix 
d'eucourngefuent  k  la  continuation  des  travaux  de  I'academicien 
Th.  BBLUiKHDfK  sur  les  recherches  du  developpement  des  formes 
cometaires  a  un  point  de  vue  ri go u reuse nient  mecanique. 
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(^2)  Le  Prix  doit  dtre  immuablement  nomme  "  Prix  d'Astro- 
nomie  Aniia  Bs^dikhinb,  epouse  de  rocademicien." 

(3)  Le  Prix  provient  des  revenus  bisannuels  (eav.  1000  francs) 
du  capital  depose ;  il  en  sera  deduit  la  vaJeure  d'une  inedaille 
d'argent  destinee  au  juge.  Le  prix  est  deceme  pour  les  recherches 
8ur  une  grande  comete.  Ces  recherches  doivent  etre  appuyees 
d'un  nombre  suffisant  d'observations  obtenues  de  preference  h 
Taide  de  la  pbotograpbie. 

(4)  Les  recherches  mecaniques  du  developpement  des  formes 
d'une  pareille  comete  doivent  etre  faites  d'apres  le  meme  plan  et 
avee  les  memos  formules  exactes  du  mouvement  des  particules 
cometiiires  qu'appliquait  I'academicien  Th.  BbIidikhinb  dans  ses 
travaux  sur  les  cometes  (voir  les  Annales  de  PObservatoire  de 
M08COU  1 87 5-1900  et  les  Bulletins  de  FAcademie  Imperiale  des 
Sciences  a  partir  de  1890).  Les  transformations  et  les  change- 
ments  des  formules  introduits  dans  le  but  de  faciliter  les  calculs, 
ne  peuvent  etre  un  obstacle  k  Tobtention  du  Prix. 

(5)  Sont  soumises  a  des  recherches  'les  grandes  cometes  qui 
paraitront  h  partir  de  1902. 

(6)  La  presentation  des  travaux  au  concours  du  Prix  est  fixee 
au  I  o  septembre  (jour  de  deces  d' Anna  Be^dikhine) — pour  les 
annees  impaires,  et  la  date  d'adjudication  du  Prix  est  fixee  au 
10  septembre  des  annees  paires. 

(7)  L'ouvrage  presente  pent  avoir  (i)  ou  la  forme  de  brochure 
separee,  imprimee  dans  une  des  langues  les  plus  connues  des 
astronomes  de  toutes  les  nations,  c'est  a  dire  dans  une  des  langues 
predominantes  dans  la  littei*ature  astronomique  ;  (2)  ou  la  forme 
d'un  extrait  de  publication  scientifique  dans  pareille  langue.  En 
pareille  langue  encore  (3)  on  pent  meme  presenter  un  manuscrit ; 
mais  le  Prix  ne  sera  deceme  qu'apres  I'impression  de  Touvrage, 
et  apres  remise  de  deux  exemplaires  au  secretaire  perpetuel  de 
I'Academie. 

(8)  Les  Etrangers,  tout  comme  les  Busses,  sont  admis  au 
concours.  Dans  ce  but,  un  an  avant  le  terme  de  la  presentation 
des  travaux,  FAcademie  annonce  le  Prix  et  ses  conditions  dans  un 
des  journaux  les  plus  repandus  parmi  les  astronomes  de  toutes  les 
nations  (par  exemple  les  Astronomische  Nachrichten  etc.).  Quant 
a  la  critique  des  travaux,  I'Academie  pent  la  confier  aussi  bien  k 
des  astronomes  etrangers  reconnus  competents  qu'aux  astronomes 
russes. 

(9)  Au  cas  ou  des  prix  bisannuels,  pour  une  cause  ou  une 
autre,  n'auraient  pas  ote  decemes  aux  termes  assignes,  les  sommes 
en  seront  mises  en  reserve,  et  quand  le  nombre  de  prix  non 
adjuges  s'elevera  k  cinq  (c.  k  d.  en  v.  k  5000  francs),  le  total  de 
ces  cinq  prix  mis  en  reserve,  y  compris  les  interets,  et  deduction 
faite  d'une  certaine  somme  necessaire  k  I'acquisition  d'une  medaille 
d'or  pour  le  juge,  sera  ad  juge  sous  forme  de  "  grand  Prix  "  k  un 
Trait^  suffisamment  complet  sur  tous  les  travaux  de  I'academicien 
Th.  BsI:die:hine  relatifs  du  developpement  des  formes  cometaires, 
ainsi  que  sur  des  ouvrages  dej5;  primes  conformement  aux  regies 


preedilentes.  Tin  parei]  tmito  doit  coiitenir  In  comparaison  de  lou* 
lea  ivBultatd  uiiiiii?rit]ues  uiiisi  que  toutCH  les  geDerolisatio 
explicationa  posEibles  dans  I'etat  des  sciences  phyaiques  a  I'epoque 
correspoudante. 

(lo)  Le  "grand  Prix"  sera  de  nit'me  nomme  "  Prix  d'Astro- 
nomie  Amka  Bm^niKHiNE,  epnnae  de  rncademicien."  Les  con<U- 
tiona  de  longue  et  de  nationalise  des  auteura  sont  les  memes  qafi 
pour  lea  prix  ordinaires,  oil,  autrement  dit,  deeem^s  bisannuelle- 

(ii)  En  CBS  de  formations  snbsequentea  de  pareils  gnknds  Prii, 
TAcadeinie  pent,  si  elle  le  trouve  opportun  par  suite  d'une  accumula- 
tion suffisante  de  materiaui,  nnnoneer  t-haque -fois  un  concourrf 
dans  le  but  de  completer  et  da  corrigcr  le  Traite  mentionn^ 
d'apres  lea  travaus  primea  nlterieursinent.  Dans  le  cas  coatraire, 
rAcademie  peu  ou  augmeuter  pour  un  certain  nombre  d'annees  la 
somme  des  petits  prix,  ou,  par  conco 
a  dea  travaux  sur  differents  probl^me 
Cometaire  en  general,  ou  sur  la  thct 
Sans  tons  eea  cas,  le  Prix  Rarde  aoi 
tions  BUsmentionnees  en  ce 
alit«  des  auteura. 

(13)  Apres  Information  d'un  capital  de  cinq  petits  prix 
dccemes,  I'Acadcmie  porte,  comme  il  a  et^  dit,  a  la  connaisfanco 
geaerale  des  astrouomes  roiiverture  du  coocours  du  10  septembre, 
en  posant  pour  condition  que  les  ti-avaux  sur  le  aujet  iinpoae 
soient  prcsentes  duns  le  delai  de  deux  ans,  le  10  septembre,  et  que 
I'adjudication  du  Prix  soit.  annoncee  le  10  septembre  de  I'annce  qui 
suivra  la  presentation, 

(13)  8ur  ehaque  61itJon  couronnce  du  grand  Prix  il  doit  etro 
iraprime  qu'elle  est  honoree  du  "Prix  Akka  BK£Dii£m>E,  e'pouae 
de  racademieien." 


decerner  les  grands  prix 
int^reasanta  de  rAstroaomis 
ie  dea  courants  met^oriques. 
nom  et  conserve  les  condi- 

et  la  langue  et  la  nation- 


Remnrqvt 


premiere    presentation   des   ourrages   pour  le 
190J,  et  il  sera  decerne  pour  la  premit're  fois  en 


Markings  in  the  Nurth-temperate  Region  of  Jupiter. 

Is  a  paper  published  in  the  Monthli/  A'olices  Ji.A.S.  for  189S 
December  (vol.  lix.  pp.  76-9),  I  referred  to  a  possibly  recurrent  dis- 
turbance, taking  place  at  intervals  of  about  ten  yeare,  in  the  north- 
temperate  belt  of  Jupiter,  and  pointed  out  that  a  repetition  of  tha 
event  might  be  looked  for  in  1901.  The  parricular  distnrbancB 
alluded  to  consisis  in  the  outbreak  of  a  number  of  dark  spots 
n-ith  motions  of  great  velwitv,  and  exhibiting  rotation -periods 
even  shorter  than  those  afforded  bv  the  equatorial  markings. 
1  made  frequent  observations  of  Jupiter  in  i90i.ivitht 
to  redetect  the  special  objects  described,  but  failed  in  dislinguishing 
them.     The  norlh-temperate  region  oE  the  planet  appeared 
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greatly  disturbed  condiiion,  it  is  true,  and  the  duple  belt  lying 
there  was  strongly  knotted  with  dark  spots.  But  definition  was 
usually  so  bad  (the  planet's  S.  Dec.  being  23^°)  that  the  details 
were  confused,  and  difficulties  arose  in  following  the  spots  from 
night  to  night  and  identifying  them  satisfactorily.  On  September 
^5»  25,  October  19,  and  several  other  evenings,  however,  the 
seeing  was  pretty  good,  and  transits  were  secured  of  the  principal 
markings  in  this  region.  A  comparison  of  these  soon  proved 
that  the  objects  were  travelling  at  rates  not  differing  materially 
from  that  of  the  Red  Spot,  and  that,  therefore,  they  could  not 
represent  a  return  of  the  particular  objects  looked  for.  Several 
of  the  spots  were  traced  until  October  31,  and  it  was  found  on 
sorting  out  the  observations,  that  the  mean  period  of  rotation  of 
fill  of  the  more  conspicuous  markings  was 

This  practically  coincides  with  the  mean  of  two  spots  seen  at 
Bristol  in  1898,  between  30°  and  40°  N.  lat.  (Monthly  Notices, 
Iviii.  p.  484),  which  gave 

and  with  another  marking  observed  here  in  1899  (Monthly  Notices, 
lix.  p.  572),  for  which  the  period  was 

9^^  55™  53"-5. 
In  1899  there  was  another  spot  in  approximately  the  same 
latitude,  which  moved  with  much  greater  celerity,  for  while  on 
February  2  it  followed  the  Red  Spot  by  30  minutes  (  =  i8°)>  it 
preceded  that  object  at  the  end  of  July  by  56  minutes  (  =  34°), 
and  its  mean  period  was 

9^  55"^  29*-8, 

80  that  its  rate  was  consistent  with  that  generally  shown  by  the 
markings  situated  in  the  N.  tropical  current  of  Jupiter. 

For  comparison  I  subjoin  a  few  other  recent  determinations 
of  the  rotation  periods  of  spots  in  the  N.  temperate  region  : — 


Year. 

Object. 

Lat. 

Eotation. 

Observer. 

■ 

0 

b    m     s 

1896. 

Dark  spot  

+26 

9  56    0-4 

G.  W.  Hough. 

1897. 

j»          

+25 

9  55  597 

»> 

1898. 

>»         

+24 

9  55  5^*o 

if 

>» 

Dark  streak   ... 

+  33 

9  55  507 

T.  E.  R.  Phillips. 

»> 

»j 

1} 

9  55  5**o 

»i 

1899. 

Dark  streaks... 

+25 

9  56    6-4* 

P.  B.  Molesworth. 

}> 

>» 

+  39 

9  56  17*5  + 

>» 

IJ 

Dark  spot 

r  +24  to 
.  +33 

}9  55  54'* 

T.  E.  E.  PhUlips. 

i» 

»>       

»f 

9  55  54*9 

»» 

»» 

White  spot    ... 

it 

9  56     1*5 

a 

1901. 

Dark  spot 

+40 

9  55  56-0 

J.  Comas  Sold. 

*   Mean  of  6  spots. 
VOL.  XXV. 


t  Mean  of  5  spots. 
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Iq  iSSo  Prof.  Hough  found  n  mean  period  of  9''  55"'  35''-i 
three  spots  in  Lat.  +34^  to  +37".  Poaaiblj'  the  motion  of 
current  bos  siacliened  during  the  last  so  yeare,  like  that  of 
rotation  periixl  of  ohjects  near  the  equator,  which  in  1881 
9"  50"  7',  while  in  1901  it  was  g"  50™  29*. 

The  mean  of  so  of  the  more  nearly  conformable  periods  j 
nished  by  If.  temp,  spots  is 

9"  sa™  53*-8. 
Btid  this  rat*  probably  represents  the  principal  drift  in  the  rof 
named,  but  it  mu^t  be  admitted  that  the  latitudes  of  many  of 
markings  observed  were  not  accurately   determined.      It  se€S*3 
desirable  that  more  attention  should  be  given  in  future  years 
fixing  the  exact  positions  both  of  the  belts  and  spots,  for  differ-' 
Telocities   are    characteristic    of   different   parallels,  thoiigii 
rate  is  liable  to  certain  variations.     In  Jupiter's  south-tempe* 
region   there   ore    two    well-defined    currents    with    periods 
gh  jgin  ga  gjjjj  gii  jjm  j^i  respectively,  and  these  appear  to  !»J 
remained  invariable  during  a  long  series  of  years.     The  Eed  3| 
i a  situated  in  the  latter  stream,  though  not  running  level  ^ 
other  objects  in  it,  for  its  present  rate  of  9''  55°'  41'  causes  ifc 
lose  22  seconds  in  one  rotation,  or  53   seconds  in  a  terrestri 
day. 

"  But  in  the  north-temperate  region  of  the  planet  a  differeH 
state  of  things  apparently  prevails.  "  Here,"  as  Mr.  A.  StaoIW 
Williams  has  stated,  "in  close  juxtaposition  have  been  found  boB 
the  quickest  and  the  slowest  of  the  great  Jovian  atraospheri 
rents."  "While  in  1880  the  motion  of  spots  in  a  belt  inN.  lat.  it^ 
indicated  a  period  of  9''  48'"  only,  the  same  region  and  that 
what  further  north  have  in  recent  years  shown  markings  with  J 
rate  of  9"  55""  S3''8-  On  the  whole  there  seems  little  doafal 
that  the  north-temperate  dusky  belts  and  light  /.ones  form  tin 
seat  of  greater  activity  and  variation  than  the  south- t«niperat( 
region. 

With  regard  to  the  rapidly  moving  spots  which  diversified 
north-temperate  belt  in  1880  and  1891,  their  non-appearance  is 
1901  does  not  finally  negative  the  idea  of  their  periodical  r& 
currence.  They  should  be  closely  looked  for  during  the  presfflri 
year,  for,  in  the  event  of  their  return,  they  will  well  repay  stndj 
in  combination  with  other  features  in  the  same  region.  Tb( 
conditions  are  now  more  favourable  than  at  the  last  oppoi 
aitiou,  for  the  altitude  of  the  planet  is  5  degrees  higher,  aisA 
this  should  effect  a  great  improvement  in  the  character  of  th0 
definition. 
ItishopBton,  Bristol,  W.  F.  Dhhhutg. 

1901,  April  12. 
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CORRESPONDENCE. 

To  the  Editors  of '  Hie  Observatory: 
Ancient  Eclipses. 

GrENTLBMBN, — 

Mr.  Lynn  mistakes  the  import  of  my  letter  on  the  above 
subject.  I  did  not  express  a  doubt  as  to  whether  there  was  a 
war  between  the  Medes  and  the  Lydians  and  also  a  war  between  the 
.Aledes  and  the  Persians,  nor  did  I  suggest  that  both  wars  had 
been  carried  on  simultaneously.  What  I  doubted  was  whether 
both  wars  had  been  put  an  end  to  by  the  incident  of  a  total 
eclipse  of  the  Sun,  by  which  the  Medes  were  terrified.  If  the 
incident  only  occurred  onoe,  either  Herodotus  or  Xenophon  has 
made  a  mistake  as  to  the  occasion  on  which  it  occurred.  Neither 
eclipse  (if  there  were  two)  is,  I  apprehend,  of  the  slightest  value 
as  regards  checking  or  improving  our  lunar  tables.  What  is  the 
earliest  eclipse  that  can  be  used  for  the  purpose  ? 

There  is  one  eclipse,  however,  to  which  I  wish  to  call  attention, 

that  recorded  by  the  Eoman  historian  Ammianus  Marcellinus, 

which  Mr.  Johnson  sets  down  for  Aug.  28,  a.d.  360.     This  date 

is  probably  correct.     It  is  hardly  possible  to  doubt  that  the  year 

at  least  is  so.     It  was  seen  by  the  Roman  army  engaged  in  war 

against  the  Persians.     The  historian  was  with  the  army  and  gives 

a  somewhat  lengthy  and  detailed  account  of  a  partial  eclipse  of  the 

Sun.    Without  directly  stating  that  he  was  an  eye-witness,  it  is 

hardly  possible  to  doubt  that  he  was  so.     But  Mr.  Johnson  states 

that  this  eclipse  was  visible*  only  to  the  east  of  the  Persian  Gulf, 

whereas  the  Roman  army  was  to  the  west  of  it  all  through  the 

campaign.     This  fact  seems  to  me  to  prove  that  the  tables  used 

in  the  computation  were  inaccurate.      The  eclipse  was  visible 

to  the  west  of  the  Persian  Gulf,  because  Ammianus  and   his 

companions  saw  it  there.  I  remain,  truly  yours, 

W.  H.  S.  MoNOK. 

Rays  of  Light  from  Sun, 

GrENTLBMEK, — 

Gen.  Tennant's  letter  in  the  Observatory  for  this  month 
recalls  to  me  that  I  observed  one  or  two  brushes  of  light  pro- 
ceeding from  the  crescent  on  22  December,  1870,  when  nearly 
five-skths  of  the  solar  disc  were  obscured.  My  place  of  observa- 
tion was  near  Exeter,  where  the  magnitude  of  the  eclipse  was 
given  in  Erancis  Moore's  Almanack  as  9  digits  54'.  The  im- 
pression given  at  the  time  was  that  the  cause  was  a  slight 
bedewing  of  the  object-glass ;  but  such  was  not  the  case.  The 
cause  could  scarcely  have  been  the  reflection  of  sunlight  on  icy 
particles  in  the  air,  though  the  thermometer  stood  at  25°  in  the 
shade  at  the  time,  as,  in  this  case,  they  would  probably  have  been 
more  widely  noticed. 

B  2 
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This  may  be  the  place  to  mention  some  other  mys  of  light 
spoken  of  in  a  not«  on  p.  477  of  Dick's  '  Practical  ABtronomer, 
He  eays  that  M.  Serres,  Sub-Pi-efect  of  Embriin,  on  the  occasicB 
of  the  well-known  eclipse  of  7  September,  1820,  saw  a  large  grou] 
of  individnals  gazing  npwards,  and  on  c|uestioniag  aa  int<^lligeU 
artist  among  them,  was  told,  ■'  We  are  looking  at  the  stars  wbid 
are  detaching  themselves  from  the  Sun."  He  saw  an  appearand 
like  fire  projected  from  the  upper  hemisphere  of  the  Sun.  Thi 
gradually  ceased  as  the  eclipse  wore  oft.  One  of  the  crom 
remarked  that  "  the  Sun  projected  moat  stars  at  the  time  when  ' 
was  palest."  [Qtiery,  Was  this  a  meteorological  phenomenon,  __ 
some  daylight  meteoric  display?]  Seeds  in  the  air  would  scarcelj^ 
be  sufficient  explanation. 

Melplash  Vicnrage,  Bridport.  Faithfully  yours, 

1901,  April  7.  S.  J.  Johnson. 

Alleged  Eclipse  at  the  Death  of  Queen  Anne. 

Ghktlbmen, — 

I  have  recently  met  with  an  instance  of  how  an  occurrence  !A' 
sometimes  inreiited  to  account  for  a  misunderstood  expression^ 
which  may  ]>erhapH  amuse  some  of  vour  readers.  In  a  letter  froiB 
-Swift  to  Pope,  whiub  is  given  in  Sir  Waiter  Scott's  AVorks  of  Swifs' 
'  {and  edition,  vol.  svi.  p.  zzS),  and  is  dated  Dublin,  June  28,  1 
the  Dean  writes  : — 

"  Upon  the  whole  you  may  truly  attribute  my  silence  to  the 
eclipse,  but  it  wils  that  eclipse  which  happened  on  the  lirst  of 
August,"  On  this  a  note  by  Bowles  is  quot«d ;  "  There  was  a  great 
eclipse  at  this  time.  Ho  alludes  to  the  death  of  Queen  Anne  on  1 
the  ist  of  August."  And  Mr.  Sichel,  in  his  recent  work  '  Boling- 
broke  and  his  Times,'  improves  upon  this  by  stating  (p.  497),  after 
mentioning  the  Queen's  death,  "  It  vas  the  day,  as  the  super- 
stitious noted,  of  an  eclipse  of  the  sun." 

As  a  matter  of  fact  the  Moon  was  new  two  days  before,  on  July  \ 
^o  (O.S.l,  1714,  and  there  was  no  eclipse  even  partially  visibtein 
Europe  that  year.  Swift  therefore  was  using  the  eipresaiou  eclipse 
in  a  metaphorical  sense  for  the  fact  of  the  death  of  the  Queen  ;  but 
the  first  clause  of  the  sentence  probably  alludes  to  the  real  total 
eclipse  of  the  Sun  which  occurred  on  April  23  (0.8.)  in  the 
following  year.  And  so  it  is  taken  by  Mr.  Elwin  in  a  note  on  the 
same  letter  given  in  his  edition  (vol.  vii.  p,  10)  of  the  '  Works  of 
Pope.'  The  ffletaphorieal  sense  of  the  word  "  eclipse  "  in  the 
second  clause  reminds  me  of  an  anecdote  of  the  late  Prof.  Pritchard, 
told  me  by  Mnin  when  Eadclifie  Observer.  The  former  had  an 
illness  soon  after  removing  to  Oxford  as  SavilJan  Professor,  and 
on  Main  going  to  see  him,  his  first  remark  was  :  "  Oh,  here's  an 
eclipse  1" 

Tours  faithfully, 

Blacitliciih,  1901,  Apr.  i.  W.  T.  LyNK. 
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Comet  referred  to  by  Milton. 

Gentlembit, — 

The  owner  of  the  Oxford  Note-Book  asks,  in  your  April 
number,  for  suggestions  respecting  a  well-known  passage  in  the 
second  book  ot  '  Paradise  Lost,'  as  to  whether  this  refers  to  the 
appearance  of  an  actual  comet,  and  if  so,  which.  Now  Gibbon,  in 
a  note  at  the  end  of  his  forty-third  chapter,  threw  out  the  very 
probable  conjecture  that  it  refers  to  the  comet  of  1664.  It  is 
true  that  before  that  time  Milton  had  become  totally  blind,  so  that 
be  could  never  have  seen  the  comet ;  but  he  must  have  heard  its 
appearance  discussed.  It  is  also  true  that  the  great  Miltonian 
authority.  Prof.  Masson,  thinks  that  the  first  two  books  of 
'Paradise  Lost'  were  composed  before  the  Eestoration,  i.  e.  before 
1660 ;  but  it  is  quite  possible  that  alterations  and  additions  may 
have  been  made  in  these  before  the  poem  (which  was  not  published 
until  1667)  w^  completed  in  1665.  The  latter  date  was  the 
year  following  the  appearance  of  the  comet  in  1664,  the  year 
of  the  declaration  of  war  with  Holland  and  of  the  first  outbreak 
of  the  terrible  plague  which  carried  ofE  so  many  thousands  in 
London  in  1665,  a  coincidence  which  may  well  have  suggested  the 
lines : — 

From  his  horrid  hair 
Shakes  pestilence  and  war. 

As  to  its  being  said  of  the  comet,  in  the  preceding  lines, 

That  fires  the  length  of  Ophiiichus  huge 
In  th'  arctic  sky, 

surely  this  only  shows  that  the  poet's  knowledge  of  the  con- 
stellations was  rather  "  mixed,"  for  no  part  of  Ophiuchus  can 
be  justly  so  described,  and,  indeed,  its  larger  part  is  in  the 
southern  hemisphere.  Nor  does  Prof.  Masson's  note  on  the  passage 
belp  the  reader  in  this  respect,  calling  Ophiuchus  '*  a  large 
constellation  in  the  northern  heavens." 

There  had  been  no  other  conspicuous  comet  since  161 8,  when 

Milton  was  only  ten  years  old.     We  are  told  that  many  thought 

that  comet  portended  the  death  of  Queen  Anne  (commonly  called 

Anne  of  Denmark,  consort  of  James  I.),  though  the  comet  ceased 

to  be  visible  in  December,  and  the   Queen  did  not  die  till  the 

following  March  (1619).     Arthur  Wilson  seems' to  have  prided 

himself  on  his  superior  discernment  in  considering  that  what  the 

comet  did  portend  was  the  war  then  breaking  out  in  Germany, 

which  in  after  times  was  called  the  Thirty-years'  War.    That  it 

did  indicate  some  "  horrid  event  here  below  "  he  had  no  doubt 

whatever ;  the  skill  of  astrologers  was  to  be  evidenced  in  pointing 

out  which.     Milton  cut  the  knot  in  his  own  time  by  suggesting 

that  both  the  pestilence  and  the  war  were  due  to  the  comet ;  and 

it  seems  to  me  very  probable  that  G-ibbon  is  right  in  thinking  that 

he  refers  to  the  comet  of  1664.  Tours  faithfully, 

Blackheath,  1902,  April  4.  W.  T.  LxifN. 
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Tke  Flash-speclrum. 

GENTLEilBN, — 

111  the  disciiBsion  on  Mi-.  Mitchell's  paper  on  the  Fla^h- 
spectrum,  read  at  the  Royal  Astronoraical  Society  on  March  14th 
and  reported  in  your  Api-il  number,  Mr.  Fowler  mentions  a  method 
adopted  by  m«  <it'  "  attempting  to  reconcile  the  two  sets  of  lines 
(i.  e.  those  ot  the  flash  and  Fraunhol'er  spectra)  by  a  process  of 
averaging  their  intensities."  This  he  regards  as  ohjecrionable  on 
the  ground  that  it  suppresses  some  lines  ot  abnonaal  intensity  m 
the  flash-spectrum  to  which  he  attaches  a  special  significance,  these 
lines  "  in  the  ease  of  such  an  element  as  iron  being  almost  invari- 
ably lines  which  are  hrigliter  in  the  spark  than  in  the  arc  spectpum." 

In  my  eclipse  spectra  of  189S  there  are  85  lines  in  the  region 
more  refrangible  than  h  which  have  been  ascribed  to  iron ;  of  these 
11  may  reasonably  be  considered  to  be  abnormally  bright,  and 
nearly  an  equal  number  abnormally  faint,  when  compared  with 
their  corresponding  absorption-lines.  The  lines  of  normal  inten- 
sity, that  is  those  which  are  in  agreement  with  the  dark  lines, 
amount  to  73  per  cent,  of  the  whole  number.  In  the  case  of  the 
element  titanium,  80  per  cent,  of  the  lines  are  of  normal  intensity. 

It  is  not  therefore  a  question  of  "  attempting  to  reconcile"  the 
bright-line  and  dark-line  spectra,  which  are  practically  ahke  for 
each  element,  and  the  difEerences  are  largely  accounted  for  when 
we  take  into  consideration  tbe  lines  which  have  a  double  or 
multiple  origin.  For  instance,  when  an  iron  line  falls  within  a 
few  tenths  of  a  unit  of  a  line  of  an  element  relatively  strong  in 
the  iiash  by  reason  of  its  wide  diffusion,  such  as  Sc,  Ti,  O,  &c., 
then  the  bright  line  will  he  unduly  strong  in  relation  to  the 
dark  line.  Of  the  eleven  abnormally  strong  iron  lines  mentioned, 
sis  can  almost  certainly  be  accounted  for  in  this  way. 

Now  as  to  the  supposed  relation  between  the  abnormal  flash- 
spectrum  lines  and  the  lines  which  are  stronger  in  the  sparJt  than  I  he 
arc.  Only  tvio  of  the  eleven  abnormal  iron  lines  of  my  spectra  tail 
within  the  limits  of  the  table  published  by  Sir  Korman  Lockyer  • 
of  the  enhanced  lines  of  iron,  but  neither  of  these  are  enhanced 
lines.  H  owever,  a  fair  comparison  cannot  be  made  with  my  spectra 
of  1898,  because  they  do  not  give  good  values  of  wave-length  or 
intensity  in  the"  visible  region  of  the  spectrum,  where  the  spark- 
lines  have  been  more  particularly  studied.  But  the  more  recent 
photographs  obttiined  in  1900  give  reliable  values  for  this  region, 
and  the  results  of  these,  which  are  in  very  good  ngreemeiit  with 
Sir  Normau  I.ockyer's  determinations  from  his  Indinn  spectra  and 
with  Professor  Frost's  results,  cannot  he  said  to  bear  out  Mr. 
Fowler's  statements,  from  which  one  would  infer  that  the  region 
of  the  flash  is  not  the  seat  of  tlie  Fraunhofer  absorption  lines. 

Comparing  the  iron  lines  with  the  table  of  enhanced  lines,  I  find 
2 1  out  of  35  are  present  in  the  flash ;  but  of  these  1 4  are  of  normal 
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intensity,  leaving  7  only  which  are  unduly  strong  in  the  flash. 
Of  these,  the  most  striking  examples  are  the  lines  at  4584,  4924, 
and  5018,  to  which  may  be  added  the  ex  corona  line  at  5317,  which 
is  outside  the  limit  of  my  spectra. 

On  the  other  hand,  there  are  at  least  four  abnormal  flash-lines 
(omitting  those  which  seem  accounted  for  by  ether  elements 
interfering)  which  are  not  enhanced  lines.  Taking  the  iron 
spectrum  as  a  whole,  the  intensities  agree  in  the  main  with  the 
dark-line  intensities,  and,  according  to  my  more  recent  results,  some 
of  the  exceptional  lines  coincide  with  a  few  of  the  enhanced  spark- 
lines.  Tours  faithfully, 

Kenley,  Surrey,  J.  EVEBSHED. 

1902,  April  15. 

Gbntlbmbn, — 

During  the  discussion  of  my  paper  on  the  "  Flash-spectrum, 
Sumatra  Eclipse,  1901,"  at  the  March  meeting  of  the  E.  A.  S., 
Mr.  Fowler  remarked,  "  a  discussion  of  the  flash-spectrum  which 
takes  no  account  of  the  enhanced  lines  cannot  be  regarded  as 
:final,  and  I  think  that  if  Mr.  Mitchell  had  considered  these  lines 
he  would  have  modified  the  conclusion  at  which  he  has  arrived.*' 
I  agree  with  Mr.  Fowler  in  the  first  part  of  his  statement ;  but  if 
the  paper  read  at  the  meeting  had  been  a  complete  account  of  my 
investigations  of  the  flash,  instead  of  a  mere  abstract,  he  would 
have  seen  that  I  looked  carefully  into  the  question  of  the 
"  enhanced  ^  lines,  as  I  am  aware  that  Sir  Norman  Lockyer  has 
laid  great  stress  on  the  fact  that  these  lines  are  found  with  re- 
markable frequency  in  the  flash-spectrum.  By  reference  to  my 
paper  in  the  Astrophysical  Journal  for  March,  it  will  be  seen  that 
I  too  have  found  a  great  number  of  "  enhanced "  lines,  corre- 
sponding to  flash- lines,  for  titanium,  as  many  as  30  out  of  53  lines 
of  Lockyer's  list  given  in  Proc.  E.  S.  Ixv.  p.  452  (1900) ;  but  I  also 
found  that  "  every  one  of  these  thirty  lines,  without  exception, 
appears  as  a  strong  line  in  the  solar  spectrum '' ;  and  the  co- 
incidences between  "  enhanced "  and  flash  lines  prove  nothing 
definite,  for  if  the  cause  of  the  flash  is  found  in  the  extent  of  the 
vapours — as  I  take  it — where  there  are  strong  Fraunhofer  lines 
we  expect  strong  reversals  in  the  flash.  A  consideration  of 
the  remainder  of  the  53  "  enhanced "  lines  of  titanium,  and 
also  those  of  iron,  vanadium,  and  manganese,  has  led  me  to  the 
<ionclusion  that  *'  there  is  no  close  connection  between  enhanced 
lines  and  the  bright  lines  of  the  chromosphere  seen  in  the  flash." 

I  therefore  consider  the  difference  between  the  vapours  that 
cause  the  flash  and  those  that  cause  the  Fraunhofer  spectrum  is  one 
only  of  heights  to  which  these  vapours  extend.  A  low-lying  dense 
layer  of  great  atomic  weight  might  give  strong  absorption-lines,  but 
as  the  Moon  passes  over  it  so  quickly,  the  emission-lines  in  the 
photograph  may  be  very  weak ;  while,  on  the  other  hand,  a  layer  of 
small  atomic  weight  which  extends  to  great  distances  may  be  very 
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feeble  in  intensitj-  and  cause  alinoat  no  absorption,  bat  in  v 
of  the  long  exposure  giTen,  as  the  Moon  gradually  passes  ( 
this  layer,  the  flash-liues  in  the  photograph  may  be  Tery  str 
indeed. 

It  seems  to  me  simpler  to  explaiu  the  flash  in  this  way  than  to 
suppose  it  is  due  to  tho  higher  temperature  reached  as  we  go  awaj 
from  the  surfnce  of  the  Sun.  which  we  must  assume  if  we  accept 
Sir  Norman  Lockyer's  explanation. 

Columbia  UniTOreity,  New  York,  Very  truly  yours, 

igo2,  April  17.  S.  A.  MITCHELL. 


PUBLICATIONS. 
MicBOMETBR  Mkasukes  OP  DocBLE  Stabs  made  with  thb 
30-iscH  fiEFBACTOit  AT  PouLKOVA,  BX  HERMANN  Bthuve. — These 
measures,  extending  over  the  period  1SS5-1S95,  are  coUected 
nnd  published  a&  vol.  sii.,  series  ii.,  ot  the  Poulkova  Publications. 
The  volume  contains  measures  of  470  £  pairs,  190  OS  pairs,  200 
Bnrnbau)  stars,  and  about  30  miscellaneous  systems,  making  about 
900  in  all.  Double-star  observers  and  others  have  been  looking 
forward  to  the  publication  of  these  measures  with  some  anxiety 
and  natural  impatience.  We  hava  been  curious  to  know  the 
capabilities  of  the  30-inch,  and  these  results  have  seemed  rather 
long  on  the  road.  Now  we  have  them  there  can  be  no  doubt  that 
they  form  a  valuable  acquisition  to  our  double-star  measures,  more 
especially  those  of  the  S  pairs,  the  greater  number  of  which  were 
much  needed.  And  yet  we  are  keenly  disappointed.  They  cannot 
be  representative  work  of  the  30-inch.  The  pairs  measured  are 
out  of  all  proportion  to  the  aperture,  and  indeed  would  fit  ill  in  a 
working  liat  for  a  refractor  half  the  sine.     Here  is  an  analysis  : — 

Under  0  '-5.     o'''5to  1".     i"toi".     i"t0  5".     5"  to  10".    Over  10". 


S      28  43  83  109  49  84 

02 38  47  39  20  19  10 

/3      ....       10  37  42  40  30  i8 

Sum     .,76  127  164  iGg  98  112 

These  do  not  include  second  companions,  the  closer  pair  only 
being  taken.  No  doubt  sentiment  is  very  much  responsible  for 
the  Struve  pairs,  but  this  fails  to  account  for  the  Bumbam  Htars. 
Indeed,  when  the  close  pairs  are  examined  there  is  a  feeling  that 
great  difficulty  was  experienced  in  measuring  anything  under  o""4, 
and  yet  there  are  good  measures  of  a  few  stars,  such  as  : — £  2, 
dist.  o"-34;  S  1639,  dist.  o"-2  ;  i728,dist.o"-2  ;  2412;  oEquulei;  1 
and  E  Hydrce. 

For  the  present,  then,  we  prefer  to  consider  these  meaeurea 
n on- representative  and  accord  them  welcome  on  their  merits  as    ' 
observations  of  pairs  much  wanted. 
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Stbatonofp'sChaets*. — The  second  volume  of  the  Publications 
of   the  Observatory  of  Taschkent  forms  a  contribution  to  the 
study  of  the  structure  of   the  Sidereal  Universe,   which  seems 
scarcely  to  have  received   the  recognition  vi^hich  its   high  value 
merits.      The  problem  with  which  it  deals  is  the  vastest  in  the 
whole  range  of  physical  science,  and  the  difficulties  to  be  over- 
come in  attempting  its  solution  are  all   but  insuperable.     Never- 
theless there  has  been  a  silent  but  steady  progress  made  during, 
recent  years,  and  the  special  merit  of  M.   W.  Stratonoff's  work  is 
that   it  places   before   our   eyes,  in   an   impressive   and  readily 
intelligible  form,  the  results  of  some  of  the  most  recent  enquiries.. 

The  material  for  the  determination  of  stellar  distribution 
handled  by  M.  Stratonoff  in  the  present  work  is  supplied  by  the 
Bonn  Durchmusterung.  This  covers  the  heavens  from  the  North 
Pole  down  to  20°  of  South  Declination.  For  the  remainder  of  the 
sky  the  Cape  Photographic  Durchmusterung  is  now  available,  but 
its  discussion  will  necessarily  take  much  time  and  M.  StratonofE 
has  therefore  preferred  to  publish  the  results  which  he  has  already 
obtained  rather  than  hold  them  back  for  the  considerable  interval 
which  must  elapse  before  the  work  for  the  southern  heavens  is  as^ 
complete  as  that  for  the  northern. 

Por  the  question  of  the  distribution  of  different  types  of  stellar 
spectra,  the  "  Draper  Catalogue "  is  the  authority.  This  also 
confines  the  enquiry  to  the  heavens  north  o£  20°  South  Declina- 
tion. The  materials  for  the  enquiry  as  to  the  distribution  of 
nebulosities  and  star-clusters  extends  over  the  entire  heavens,  but 
are  much  fuller  and  more  complete  for  the  northern  than  for  the 
southern  hemisphere. 

The  method  adopted  for  the  calculation  of  the  results  graphically 
expressed  in  M.  StratonofPs  charts  is  essentially  the  same  as  that 
employed  by  Prof.  Schiaparelli  in  his  investigation  into  the 
distribution  of  the  lucid  stars,  published  in  No.  xxxiv.  of 
the  Publications  of  the  Eoyal  Observatory  of  Brera  in  Milan. 
The  entire  sky  is  divided  into  ^6  zones,  each  5°  wide,  by  parallel* 
of  declination.  These  are  again  subdivided  by  meridians  of  right 
ascension,  so  that  each  hemisphere  contains  900  areas.  The 
right-ascension  lines  between  -[-50°  and  —50°  are  taken  20™ 
apart;  nearer  the  pole,  a  wider  interval  is  employed.  Next, 
for  each  area,  the  number  of  objects  per  square  degree  is  com- 
puted ;  the  number  10  being  taken  to  express  the  mean  density 
for  the  northern  hemisphere.  Further,  to  eliminate  mere  acci- 
dental efEects,  the  "  reduced  density  "  has  been  taken  ;  that  is  to 
say,  the  density  for  each  area  has  been  obtained  by  taking  the 
mean  of  the  density  of  that  area  and  of  all  the  areas  immediately 
surrounding  it,  usually  eight  in  number.  Then  in  the  charts,  a 
light  wash  of  colour  is  spread  over  all  areas  with  densities  i  o  to 

*  Publications  de  FObservatoire  Astronomique  et  Physique  de  Tachkent : 
Uo.  2.  Etudes  sur  la  Structure  de  rUnivers,  par  W.  Stratonoif,  Astro- 
phjsicien  de  TObservatoire  de  Tachkent.  Premiere  partie.  Texte  et  Atlas. 
1900. 
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15,  a  deeper  vasb  fur  densities  15  to  20,  mid  so  on ;  the  deepest 
colour  being  reserved  for  ail  densities  over  30,  The  contour-hnes 
marking  the  outlines  of  the  regions  of  greater  or  less  condensation 
are  thus  brought  out  in  striking  effect. 

Lastly,  since  all  these  enquiries  ns  to  sidereal  atructart;  turn 
the  form  and  siguiflcance  of  the  Gaiaxy-^ unrolled  as  it  is,  night 
after  night,  a  constant  challenge  to  astronomer*  to  attempt  to 
extract  its  secret — the  Galactic  pole  and  equator  are  laid  down 
the  charts,  and  etery  tenth  degree  of  Galactic  latitude.  Thfi' 
position  of  any  particular  condensation  with  reference  to  the 
main  structure  of  the  Milky  Way  is  therefore  seen  at  once.  The 
coordinates  adopted  for  the  north  pole  of  the  Galaxy  are  those 
used  hy  M.  Seeliger,  following  the  determination  by  HonKeau, 

<i=i2"49'"'i      S=  +  z7'  3o'(i8So-o). 

The  charts  thus  formed  are  twenty-three  in  number :  the  first 
nine  showing  the  distribution  of  the  stars  of  Bonn  Diiruh- 
musteruug.  Chart  i  deals  with  the  Bt«rs  down  to  mag,  6'o  (B.D.) 
and  t'orrespoiids  therefore  very  nearly  witli  the  chart  of  the 
northern  hemisphere  as  given  in  Planisphere  1  of  Schiaparelli'a 
work  referred  to  above.  The  feature  which  at  once  catches 
attention  is  the  distinct  manner  in  which  the  axis  of  greatest 
condensation  deviates  from  that  of  the  Milky  Way ; 
it  about  E.A.  o'' ;  and  trending  northwards  towards 
eonthwards  towards  6''.  Xor  is  the  difference  from  galactic 
condensation  seen  only  in  the  position  of  the  axis.  The  details  of 
distribution  are  unlike  those  of  the  Milky  Way ;  indeed  an  area 
of  concentration  above  the  average  is  found  close  to  the  galactic 
north  pole. 

It  is  impossible  in  a  brief  notice  like  the  present  to  refer  at 
length  to  the  characteristics  displayed  by  the  eight  charts  whicU 
next  follow.  Of  these  Charts  2  to  S  show  the  arrangement 
of  the  stars  taken  in  successive  classes  of  half  a  magnitude  each — 
class  2  including  the  stars  of  B.D,  magnitude  6-i  to  6-5,  class  3 
of  magnitude  6-6  to  7-0,  and  so  on  ;  whilst  Chart  9  exhibits  the 
distribution  of  all  the  stars  of  mag.  9-0  and  brighter.  Taking 
the  charts  in  their  order,  it  is  noteworthy  that  the  fainter  the 
class  of  stars  treated,  the  more  neai-ly  does  its  general  distribution 
approach  to  that  of  the  Milky  Way,  Tet  the  line  of  maximuui 
never  coincides  with  the  galactic  equator.  In  classes  t  and  z  it  is 
inclined  to  it  at  on  angle  of  about  20°;  in  clashes  3  and  4  it 
crosses  the  galactic  equator  in  Cygnus  and  Auriga,  and  bends 
southward  in  Cassiopeia,  cur\'ing  strongly  northwards  in  Gemini, 
This  last-named  deviation  is  not  shown  in  class  5,  mags.  7-6 
to  S'o ;  and  for  fainter  stars  the  maximal  line  after  meeting 
the  galactic  equator  in  Auriga  curves  southward,  in  the  direction, 
of  Sagittarius.  For  no  class  therefore  does  it  quite  coincide  with 
the  axis  of  the  galaxy,  nor  does  it  resemble  any  great  circle 
whatsoever  of  the  sphere. 
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Perhaps  the  most  interesting  circumstance  which  comes  out 
from  the  detailed  examination  of  this  series  of  charts  is  the 
change  in  several  respects  which  becomes  apparent  between  the 
lucid  stars  on  the  one  hand,  and  the  very  faintest  stars  included 
in  the  Bonn  Durchmusterung  on  the  other.  Besides  the  devia- 
tion of  the  maximal  line  from  the  galactic  equator,  so  strikingly 
seen  in  classes  i  and  2,  the  galactic  pole  is  far  from  being  the 
region  of  least  density ;  such  regions  are  everywhere  near  the 
celestial  equator.  But  when  the  classes  7  and  8  are  reached, 
these  relations  no  longer  hold  good;  whilst  class  6,  mag.  8*i 
to  8*5,  appears  to  hold  the  place  of  boundary  between  the  two 
series  of  classes. 

The  distribution  of  the  stars  of  the  B.D.  fails  to  correspond  to 
the  configuration  of  the  Milky  Way  in  three  further  particulars. 
The  well-known  fissure  in  the  latter  extending  from  Cygnus  to 
Sagittarius  is  not  shown,  the  broader  and  narrower  parts  of  the 
Milky  Way  do  not  coincide  generally  with  similar  regions  on 
the  charts,  nor  do  its  brightest  parts  agree  with  their  richest 
regions. 

These  are  but  some  of  the  chief  points  which  are  placed  in 
evidence  bv  the  first  series  of  M.  StratonofPs  charts.  Charts 
10  and  II  deal  with  another  and  if  possible  an  even  more 
interesting  question — the  distribution  of  the  two  first  types  of 
stellar  spectra.  Unfortunately  the  material  as  yet  available  is 
insufficient  for  satisfactory  treatment,  and  it  is  further  doubtful 
whether  the  method  which  M.  Stratonoff  has  employed  is  quite 
the  best  for  the  handling  of  the  facts  within  our  reach.  The  chief 
features  that  the  two  charts  show  are  the  strong  condensation  of 
first  type  stars  in  Cassiopeia  and  Perseus,  and  of  second  type  in 
Hercules  and  Cancer. 

The  twelve  remaining  charts  deal  with  nebulsB  and  star-clusters, 
and  here  both  hemispheres  are  shown.  The  nebulsB  are  first 
shown  in  general,  and  then  the  faint  nebulsB,  the  bright,  the 
small,  and  the  extended  are  each  shown  in  separate  charts. 
Finally  the  star-clusters  are  represented.  The  chief  fact  which 
these  later  charts  reveal  is  the  one,  now  long  recognized  but  of  the 
first  importance,  that  the  nebulae  in  general,  and  in  each  of  the 
four  classes  above  named,  avoid  the  Galaxy  and  cluster  towards  its 
poles ;  whilst  the  irregular  star-clusters — the  globular  clusters 
being  excluded — have  the  most  striking  affinity  for  it.  The 
inference  is  clear  that  the  Galaxy,  the  irregular  clusters,  and  the 
nebulae  form  but  parts,  complemental  parts,  of  one  and  the  same 
system,  and  that,  broadly  speaking,  the  heavens,  as  we  behold 
them,  form  but  a  single  structure. 

It  is  not  possible  within  the  compass  of  a  few  paragraphs  to 
indicate  the  full  instructiveness  of  the  figures  and  charts  which 
M.  Stratonoff  has  placed  at  the  disposal  of  astronomers;  the 
writer'^  purpose  will  have  been  fulfilled  if  the  foregoing  lines  lead 
to  their  attentire  study  by  all  of  those  to  whom  the  great  problem 
on  which  they  bear  appeals.        -  E.  W.  M. 
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NOTES. 


Comet  Notes. — A  new  comet    (rgoa  a)    was  diacovered    by 

Brooia  at  Geneva,  U.S.A.,  on  April  15,      It  is  described  as  of 

magnitude  S'S,  circular,  3'  in  diameter,  with  a  central  condensation 

and  a  tail  less  than  ^°  in  length. 

The  following  observations  hai 

G.M.T.  B.4. 

d   li   ui  h    m     R 

190Z  Apr.   15  21  53  13     S     B 


been  receive 

:— 

N.  Dec. 

Plaoe. 

17  15 

»5  SS  59 
IS   i»  16 

Bamberg  (4). 

M(sr 

i),(2)i8  + 

I"  47%  S.  2     a'-4, 

mbined  with  (5)  is 

Elements  have  heeu  computed  bv  Drs.  Kreutx  and  Stromgre: 
as  follows ; — 

T  .) 1902  Maj-  7-16  Berlin  M.T. 


i    66    30 

log  3     9-6544 

Ephemeris  for  Berlin  midnight. 
E.A.  8.  Dec.  B.A.  S.Dec 

i     m      «  0        ,  ;  h     10       »  a        , 

May    5 2  24  53         7  57  '  May  17  ...   3  16  45  7  37 

9  ....    2  46  25         97  21  ....    3  27  59         64 

13  ....   3     3   15         8  47  25  ■■■■   3  37  37         4  19 

Ihe  brightness  on  May   5   is  equal  to   that  at  disTOvery,  on 

May  25  it  has  sunk  to  |.     The  comet  will  only  be  visible  in  the 

southern  hemisphere  in  May.  A.  C.  D.  C. 

Minor  Pl.uoit  Notes. — A  new  planet  HW,  of  magnitude  12-5, 
was  photographed  by  Wolf  at  Heidelbei;g  on  March  6  on  a  platia 
of  tlie  region  of  Nova  Aurigas. 

A  planet  announced  as  HV  proved  not  to  be  new,  but  identieol 
with(72)  Feronia.  The  planet  H8,  announced  last  mouth,  proves 
to  be  identical  with  (359). 

Prof.  Wolf  pays  much  attention  to  the  recovery  of  missing 
planets  by  photography  as  well  as  the  discovery  of  new  ones. 
Among  others  (296)  Pbaetuaa,  (393)  Lampetia  have  been  recently 
detected,  also  the  very  interesting  planet  (279)  Thule,  which  was 
only  of  the  14th  magnitude.  On  the  other  hand,  (44)  Nyss, 
(257)  Silesia,  (331),  Etiieridgea,  (450)  Erigitta,  (468)  were  sought 
for  without  success. 

Planet  472,  discovered  last  vear,  has  been  named  Koma. 

1 A.  C.  D.  C. 
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We  are  indebted  to  M,  Bigourdan,  of  the  Parifl  Observatory,  ior 
the  followiag  notice  of  ftl.  Comu  ; — 

M.  CoBNu  (MAJtiB  Alfred),  Meuifwr  of  the  Institute  of 
France,  of  the  Bureau  of  Longitude,  Professor  a,t  the  Bcole 
Polytechuique,  Foreign  Member  of  the  Eoya!  Society,  Associate 
of  the  Sioyal  Astronotnical  Society,  .^c.,  &c.,  auccumbed  to  a  short 
iUaese,  which  at  first  gave  no  indication  of  a  serious  nature. 

A  few  days  after  Easter  he  set  out  from  Paris,  in  good  health, 
to  spend  a  short  time  near  Orleans,  where  he  had  made  a  large 
uumber  of  well-known  observations,  and  where  death  overtook 
iiim  on  April  12,  in  his  full  vigour  aud  talent. 

Born  at  Chateauneuf  (Loiret)  on  March  6,  1841,  M.  Cornu 
entered  the  Eeole  Polytechnique  in  i860,  aud  two  years  Iat«r 
left  it  as  Eleve  Ingenieur  des  Mines.  From  this  time  he  was 
<leTotfld  to  science,  and  commenced  that  numerous  series  of 
memoirs,  remarkable  for  their  clearness,  for  their  classical  per- 
fection, and  of  which  a  mere  list  will  be  one  of  the  best  homages 
we  can  pay  to  hie  meuiory. 

Amongst  these  works  we  recount  only  those  relating  to  astro- 
nomy, for  which  science  M.  Comu  had  a  marked  predilection. 

His  determination  of  the  velocity  of  light,  made  definitely  in  1874, 
between  the  Observatory  of  Paris  and  the  Tower  of  Monthery, 
gave  more  exact  results  than  previous  determinations,  as  shown 
since  by  tJie  results  of  Michelson  and  Newcomb.  About  the 
same  time  (1S73)  he  applied,  in  conjunction  with  M.  Bailie, 
the  method  of  Cavendish  to  det<;rmine  the  mean  density  of  the 
Garth,  and  arrived  at  a  value  (5'53)  the  precision  of  which  is 
remarkable. 

On  the  occasion  of  the  Transit  of  Venus  1874,  he  reverted  to 
an  idea  of  l^ir  J.  Herschel's  of  overcoming  the  achromatism  of 
the  j)bject-glaas  by  vnrying  the  distances  between  the  lenses; 
a.pplyine  this  method  to  the  large  object-glass  of  the  Paris 
Observatory,  he  obtained  some  fine  photographs  of  the  Moon  at 
a  time  when  it  was  extremely  difficult— the  marvellous  rapidity 
of  the  present  plates  being  then  unknown.  Later  M.  Cornu 
xiaturally  became  one  of  the  most  active  members  of  the  several 
-congresses  which  Idd  down  the  lines  on  which  the  photographic 
chart  of  the  sky  wais  to  be  executed. 

The  work  of  M.  Comu  on  the  spectroscopes  was  not  less 
-anarked,  his  determinations  of  wave-lengths  furnishimg  a  remark- 
able verification  of  Balmer's  formula. 

H.e  studied  successively  the  ultra-violet  and  infra-red  portions 
■of  the  spectrum ;  and  be  thought  out  a  method  to  distinguish 
the  telluric  rays  trom  the  purely  solar  rays,  a  method  lemorliably 
-el^nt,  founded  ou  the  Doppler-Fizeau  principle. 

He  also  devoted  time  to  photometry,  and  in  this  connection  he 
suggested  the  observation  of  a  semi-eclipse  of  Jupiter's  satellites 
in  place  of  the  doubtful  observation  of  complete  disappearance. 
Not  being  satisfied  with  the  air-bubble  level  as  sufficiently  delicate 
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wkere  the  utmost  precision  was  required,  he  invented  im  ap- 
l>anLtus  capable  »f  replacing  thia  level  in  certain  cases ;  he  also 
studied  the  Variation  of  Latitude,  and  introduced  a  zenith-nadir 
instrument  fully  appreciated  by  the  International  Geodetic 
Association. 

To  a  theoretical  knowledge  the  most  profound  M.  Cornu  added 
a  remarkable  dexterity  of  inani|iulalion  ;  many  of  bis  resiiarcbes 
were  conducted  with  instrmnents  made  uoder  bis  supervision, 
iu  bis  laboratory,  or  by  his  own  hands ;  and  be  bus  added 
improvements  to  micrometerB,  spectroscopes,  photometers,  polari- 
Bcopes,  &c.  Horology  had  attractions  for  him,  und  he  devoted 
much  rime  to  the  synehonining  of  clocks,  and  so  late  as  1900 
had  studied  the  effect  of  terrestrial  magnetism  on  the  rate  of  a 
cbrono  meter. 

We  must  not  forget  to  mention  hia  scientilic  notices,  models 
of  their  kind,  by  wliicb  he  contrived  to  place  his  countrymen 
in  possession  of  the  results  of  the  best  workers  iu  science. 
Many  of  these  will  bo  found  iu  the  Annuaire  dea  Bureau  des 
Longitudes, 

The  importance  of  bia  labours  were  fully  appreciated  ;  in  1S7S 
he  received  the  Lacaze  prize  of  the  Academy  of  Sciences,  and  the 
Eumford  prize  of  the  Boyal  Society ;  in  1878  also  he  was 
nominated  a  member  of  the  Academy  of  Science,  over  which 
body  he  later  presided  ;  in  1886  he  was  appointed  to  the  Bureau 
dea  Longitudes.  Successively  he  became  Foreign  Member  of  the 
Boyal  Society  of  London  and  an  Associate  of  the  Eoyal  Astro- 
nomical Scwiety. 

Science  and  hia  country  have  by  hia  death  suffered  an  irrepaj-able 
loss,  which  will  also  be  felt  iu  England,  where  he  had  numerous 
friends.  But  our  thoughts  carry  us  above  all  to  the  deaolatiou 
his  departure  has  caused  in  his  immediate  circle.  Still,  Madame 
Cornu  has  some  consolation  in  the  knowledge  that  she  Ws  the 
sympathy  of  all  who  knew  him. 

The  VAttiiTioN  or  Latitum:. — A  suggestion  of  a  new  compli- 
cation in  the  determination  of  the  motion  of  the  terrestrial  pole 
is  made  by  Mr.  H.  Kimura  (Ast.  Journ.  No.  517).  Taking  the 
figures  from  Prof.  Albrecht'a  report  of  the  observations  made  at  the 
various  stations  for  the  direct  determination  of  the  variation  of 
latitude,  be  tinds  that  smaller  residuals  are  obtained  if  he  introduces 
a  t^rm  constant  for  all  the  stations  but  varying  with  the  time.  In 
effect,  the  suggestion  is  that  the  plnmb-hne  at  all  these  ten  stations 
has  an  annual  oscillatory  motement  north  and  south,  the  amplitude 
bi.ing  nearly  o''03.  

A  New  Solae  Theohv. — The  following  abstract  of  a  paper  by 
Dr.  J.  Halm,  of  the  Royal  Observatory,  Edinburgh,  is  taken  from 
the  B.  A.  A.  Journal : — 

Previous  theories  to  account  for  the  periodic  changes  have  taken 
no  account  of  the  absorbing  envelope  surrounding  the  photosphere. 
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It'  the  loss  of  energ}"  iiy  radiation  esceeil  the  production  due  to 

sbriokage,  the  temperature  must  fall.     The  level  of  tlie  lii)'er  of 

maximum  radiation,  i.  e.,  of  tlie  photouphere,  must  shift  towai^s  the 

rantre,  and  conseq^uentlj'  the  photosphere  becomes  protected  by  a 

greater  thickness  of  absorbing  anil  reflecting  niattur.     After  a  time 

tfie  increasing  reflection  may  overheat  the  photosphen;,  but  the 

overheated  material  may  be  retained  at  the  level  of  the  photoapbero 

by  convection    currenta,  UDtil  the  upward  tendency  becomes  so 

strong  as  to  produce  aa  eruption  by  which  thermal  equihbrium  is 

tempomrily  restored,   after  which  the    cj'cle  is  repeated.      The 

znathematical  expression  of  the  theory  gives    an  equation  from 

xvhich  a  curve  of  sun-spots  may  be  computed  agreeing  very  closely 

■MTith    the  results  of  observation,  while  a  "  great  peiiod  "  of  aolar 

^phenomena  is  accounted  for  by  changes  in  the  intensity  of  the 

convection  currents,  the    equation    showing  that  when  the  spot 

«levelopment  is  powerful  the  rise  from  minimum  to  maiimum  will 

Tcc  accelerated.      A  remarkable  conclusion  from  the  theory  is  that 

"times  of  maximum  spottedness  correspond  to  times  of  minimum 

radiation,  which  would  seem  to  be  supported  by  the  more  important 

recent  researches.    (Nat.,  Feb.  13.) 

Ih  No.  3783  of  the  Astronomiache  Nachrkhten,  Herr  F.  Kruger 
gives  the  coloura  of  32S  stars    which  he  has  examined  in  the 
20069  20°  to  40°  North  Declination.    The  magnitudes  vary  between 
i'5  and  8'5.     The  following  is  abridged  from  his  conclusions : — 
Spectral  Types. 

Colour.        No.  of  Stars.        , ' , 

I.  II.        II.  orni.        III.        IT. 

W 8  2  5  ..  I 

G.W.....       31  3         21  I  6  .. 

W.G.....     149  I         72  4  72         ■■ 

G iio  ■■        37  2  71 

E.G- 24  ..4  19  I 

G.E 5  14 

E I  . .         . .  . .  I 

Wb  are  glad  to  find  that  the  Bev.  E.  Espin  is  devoting  time 
t«  double-star  work.  In  the  Aitronomische  NachrKhten  he 
^ubliahee  a  list  of  72  new  pairs  found  in  1901.  Thirty-flve  of 
these  are  under  s'-o. 

The  same  number  contains  109  new  pairs  discovered  by 
^rof.  Aitken  at  Lick.  This  list  brings  his  total  number  of 
discoreries  up  to  312,  the  great  majority  being  close  and  difficult 
pairs. 

Idr.  Bspin's  measures  of  the  group  S  484  show  that  there  is 

very  little,  if  any,  motion  inter  se.     The  meridian  observations  of 

the  two  principal  stars,   Lalande  7430-7433  are  unusually  dis- 

-    cordont,  and  although  we  may  suspect  a  proper  motion,  it  is  by  no 

,  neaos  certain.    Meridian  observatious  ought  to  be  secured. 


A  GHyBBOua  friend  ot  Prof,  E.  C.  Pickering,  who  desicea  to 
reniaia  anonymous,  has  just  put  the  sum  of  Szo.ooo  at  his  disposal 
for  the  benefit  of  Harvard  College  Observatory,  This  munilicence 
will  at  once  relieve  a  most  pi'essing  need  of  the  Observatory.  It 
is  proposed  to  use' a  portion  of  the  fund  iti  erecting  a  wing  which 
will  provide  an  adequate  storehouse  for  the  increasing  collectiou 
of  astronomii'al  photographs.  'I'he  remainder  of  the  sum  will  ha 
spent  from  time  to  time  in  studying  new  objects  of  interest  onths 
photogra])hs. 

The  first  part  of  the  determination  of  the  clifferenci!  of  iongitude 
Paris— Greenwich  is  nearly  completed,  ten  out  of  the  twelve  nights' 
observations  necessary  for  the  programme  in  the  spring  having 
been  already  obtained  by  the  English  observers,  Mr.  Dyaon  is 
now  at  Paris  and  Mr.  HoUts  at  Ijreenwioh.  Unfortunately  one 
of  the  French  observers,  M.  Kenan,  has  been  taken  seriously  ill 
and  bus  been  replaced  by  M.  Lancelin. 

The  "  Results  of  Kain,  River,  and  Evaporation  Observations 
made  in  New  South  Wales  in  1 899,"  which  we  have  received 
from  Mr.  H.  C.  Russell,  the  Government  Astrouomer,  are  of  the 
usual  exhaustive  character.  The  material  is  gathered  from  1741 
stations  and  indicates  that  1899  was  an  esceptionally  dry  year. 

The  Annuaire  Mttinrotoijlque  received  from  the  Royal  Belgian 
Observatory  at  XTecle  is  as  intei-esting  aa  ever.  M.  Lancaster 
discusses  the  temperature,  rainfall,  and  wind  pressure  at  Brussels 
from  i833-i9oo.  M.  Vauderliuden  gives  ii  general  idea  of  the 
problems  connected  with  the  upper  atmosphere. 

Isf  recognition  of  the  fact  that  Prof.  E.  C.  Pickering  has  com- 
pleted 25  years'  of  service  as  Director  of  the  Uarvard  Coilege 
Observatory,  the  Staff  of  the  Observatory  have  presented  him 
with  a  silver  cup. 

The  death  is  announced  of  Prof.  C.  A.  Bacon,  of  Beloit  College, 
Wisconsin,  and  Director  of  tlie  Smith  Observatory. 

The  next  Meeting  of  the  Royal  Astronomical  Society  will  bn 
on  Friday,  May  9  ;  of  the  British  Astronomical  Association  on 
Wednesday,  May  28. 


From  an  Oxfohd  Note-Book, 
The  event  of  the  hist  month  for  Oxford  has  of  course  been  tha 
publication  of  Cecil  Rhodes's  will.  The  University  waa  in 
Vacation  at  the  time  and  is  only  no*  reassembling,  so  that 
comments  on  that  wonderful  document  have  been  few  and  scattered. 
But  there  can  be  no  doubt  that  it  means  a  great  deal  to  Oxford. 
To  take  the  simple  fact  that  it  ensures,  independently  of  existing 
factors,  the  presence  in  Oxford  of  200  new  students  (and  perhaps, 
-with  their  friends  and  acquaintances  who  may  be  attracted  along 
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^t>]i  them,  of  500),  the  endowment  is  almost  in  itself  a  guarantee 
^^   the  permanent  prosperity  of  Oxford  as  a  University :  a  matter 
^Ti  which  some  who  have  noted  the  rapid  rise  of  other  Universities 
«ave  not  been  altogether  free  from  anxiety.     The  endowment  is  of 
^Hinrse  indirect :  of  direct  endowment  the  University  receives  not 
one  farthing.    Benefactors  are  almost  unanimous  in  avoiding  that 
one  species  of   benefaction  which  is  most  effective,  viz.  giving 
^oney  to  be  expended  on  pressing  needs.     Oriel  College  has  been 
happy  in  this  respect,  but  the  Colleges  in  Oxford  and  Cambridge 
(and  London)  are  corporations   practically  independent  of  the 
tJniversity — a  fact  which  is  seldom  comprehended  by  those  not 
familiar  with  these  Universities.    The  difference  is  a  vital  and 
most  unfortunate  one  for  the  University,  which  remains  poor  in 
the  presence  of  wealth.    We  have  to  fight  for  every  penny  ex- 
pended on  scientific  equipment ;  while  the  Colleges  show  to  the 
public  all  the  signs  of  wealth.    New  College,  for  instance  (the 
College  to  which  I  belong),  has  been  in  the  last  few  years  spending 
about  £10,000  on  renewing  the  pinnacles  to  its  chapel ;  Magdalen 
College  recently  received  a  present  of  .£5000  on  condition  that  it 
was  "  not  to  be  spent  on  any  purpose  connected  with  education," 
and  decided  to  make  a  new  roof  to  their  dining-hall  with  it ;  and 
now  Mr.Bhodes  has  contributed  £ioo,ooo' to  wards  the  maintenance 
of  the  Fellows  of  Oriel  College  in  "  dignity  and  oomfort,''  and 
simultaneously  expressed  merely  a  piaus  wish  that  Oxford  may 
develop  a  good  medical  school.    It  did  not  apparently  occur  to 
him  that  the  organization  of  such  a  -school  costs  money.     This 
sounds,  I  am  afraid,  like  an  ordinary tgrumble,  but  such  is  far  from 
my  intention.    I  regard  the  Will  with  admiration,  and  believe  the 
b^uests  made  may  indirectly  do  more  for  the  advancement  of 
learning  than  a  direct  endowment ;  but  it  is  inevitable  that  we  in 
Oxford  should  feel  the  fttli  force  ^  the  considerations  above 
indicated. 


One  of  the  daily  papers  printed  an  amusing  story  d  propos  of 
Mr.  Ehodes's  estimate  of  the  financial  abilities  of  the  Eellows  of 
Oriel : — 

Although  Mr.  Rhodes  thought  that  in  financial  matters  the  **  dons "  of 
Oxford  OoUeges  were  mere  children,  some  ef  them  display  an  in^nuitj  tin 
bookkeeping  capable  of  making  an  ordinary  millionaire  envious,  as  will  be  seen 
from  the  experience  of  a  correspondent  who  forwards  the  particulars.  He  used 
to  be  a  member  of  a  comparatively  poor  college,  whose  authorities  determined, 
in  order  to  make  both  ends  meet, Ix)  collect  an  "-establishment*'  charge  from 
its  alumni,  which  was  calculated  at  so  much  per  oent.  on  their  "battels." 
During  the  whole  of  one  term  this  gentleman  was  "down,"  and  attbe  end  he 
duly  received  a  bill  in  the  usual  form,  which  read  something  like  this :  Tuition, 
^o  09,  od, ;  buttery  (provisions,  &c.),  £o  os.  od, ;  fees,  £o  os.  od. ;  and  various 
other  items  were  enumerated  in  regular  order,  all  marked  with  the  three  noughts. 
Then,  at  the  end  was  the  entry,  "  To  interest  on  the  above  (establishment 
charge),  ;£i2."  Our  correspondent  thinks  that  the  "children"  who  invented 
interest  on  this  scale  are  endowed  with  a  financial  genius  bordering  on  the 
sublime. 
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Is  Btriking  contrast  with  the  methods  of  Mr.  Ehodes's  Will  are 
the  Carntgie  endowments  for  research.  The  proper  spending  of 
these  will  be  a  matter  of  considerahle  ansietv  and  difficulty:  no 
doubt  many  schemes  are  already  atloat.  I  wonder  whether  it  would 
be  possible, under  the  terms  of  the  trust,  to  use  a  portion  of  the  funds 
for  producing  scientific  treatises  of  a  more  or  less  popular  kind? 
Not  the  purely  popular  book  whieh  sella  well  and  can  take  care  of 
itself :  but  a  scientific  account  of  the  state  of  some  line  of  research, 
written  by  an  authority,  for  the  information  of  those  working  at 
allied  subjects  who  cannot  find  time  to  digest  the  original  memoirs. 
A  sort  of  glorified  teit-book,  if  you  like  :  collecting  together  the 
scattered  threads  of  a  subject.  Such  books  would  be  worth  any 
number  of  "International  Catalogues  of  Scientific  Literature." 
They  appear  occasionally  even  now,  in  spile  of  the  fact  that  they 
do  not  pay,  "Why  should  they  not  be  subsidized?  even  hand- 
somely ?    There  are  many  worse  ways  of  endowing  research. 


The  appearance  of  the  Katttical  Almanac  for  J905  reminds  u8 
of  the  important  solar  eclipse  of  August  30  in  that  year,  which 
has  a  masimum  duration  o±  3°  44'.  One  end  of  the  line  is  in 
Labrador  and  the  other  in  Egypt;  and  there  is  a  difference  of 
about  ai  hours  between  the  times  of  totality  nt  these  places,  so 
that  we  shall  have  an  eicellent  opportunity  for  detecting  possible 
changes  in  the  corona  if  the  ends  of  the  line  are  properly  occupied. 
It  will  be  hot  in  Egypt  no  doubt,  but  (I  gather)  not  unbearably  hot : 
for  Labrador  August  should  be  a  pleasant  month.  No  doubt  most 
observers  will  go  to  Spain.  One  remark  suggests  itself :  this  ia 
the  only  serious  eclipse  in  a  ratber  long  interpaJ  of  ten  years,  and 
may  be  accorded  therefore  full  attention.  "Would  it  not  be  a  step 
in  advance  to  organize  preliminary  espeditions,  a  year  or  so  before- 
hand, to  the  selected  stations,  iu  order  to  set  up  the  apparatus  with 
due  regard  to  all  the  conditions  ? 


Thibb  is  sometimes  a  virtue  in  repetition ;  and  I  will  repeat  the 
expression  of  gratitude  formerly  offered  to  the  editors  of  the 
Astrqphysiml  Javmal  for  the  promptitude  with  which  tbey  have 
again  pubhshed  Mr.  Bitchey's  beautiful  drawings  of  the  nebulosity 
round  Nova  Persei.  The  March  number  contains  5  of  these 
diagrams,  showing  the  changes  from  1901  September  20  to  190a 
February  8.  We  are  promised  shortly  "  measures  and  a  discussioii 
of  the  entire  series  of  negatives,  including  those  of  March  and 
April  (after  which  time  this  object  will  he  inaccessible  for  photo- 
graphing for  several  months)  " :  but  the  provident  will  secure  a 
copy  of  this  number  of  the  Jovmal  in  any  case.  The  changes  are 
beautifully  shown  :  ajypartMt  changes  Mr.  Eifchey  is  careful  to  call 
them,  reserving  his  opinion  whether  or  not  there  is  actual  motion 
of  matter.     But  he  adds  this  significant  sentence  ; — 
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XhftitfiiMlM^Jplu^ofiihe  1^^  brightening 

apia  onfewiaro  iDOTimeiil  of  parts  ol  the  ouiei:  ring,  .  .  .,  are  phenomeQa 
dboqglr  aimport  tike  tbeocy  eiuwaited  Ii^  Kapieyn  and  others,  that  the 
Bft  miniilr>n  u  dhia  to  fibaniiea  o£  llTuminatioii  <»  a  statioiiarv  nebula. 


We  aie  very  sorry  to  learn  that  Mr.  Bitchey  has  been  ill,  and 
li(^  that  when  the  news  reaches  us  the  actual  catastrophe,  like 
that  in  Nova  Persei^  is  a  thing  of  the  past. 


Thb  following  answer  from  a  candidate  under  stress  of  exami- 
nation may  serve  as  a  warning  to  some  lecturers : — 

The  distance  stars  are  away  from  us  is  inconceivable.  The  mere  figures  in 
ffiiles  does  not  conyey  any  meaning  to  ua.  To  get  any  idea  we  have  to  take 
simple  iUnstrations,  which  illustrations  do  no  good  except  fill  us  with  awe. 

The  futility  of  the  whole  campaign  announced  in  the  last  words 

reminds  me  of  an  essay  on  beer  which  was  produced  by  a  small 

firiend  of  mine  many  years  ago.    An  elaborate  description  was 

^iyen  of  the  making  : — "Pirst  you  get  hops,  and  then  you  get  malt, 

wkmdL  then  you  mix  them,"  and  so  on,  following  closely  the  lesson 

obviously  learnt,  and  leading  up  to  the  following  conclusion: — 

•*•  And  so  the  beer  is  made ;  and  it  is  bad  for  you  if  you  drink  it." 

X  wish  I  could  remember  more  of  the  essay :  it  seemed  such  a  lot 

of  trouble  to  take  only  in  the  end  to  be  "  bad  for  you  if  you  drink 

mt'*;   and  similarly  the  former  essayist  assures  us  that  after  a 

^lecturer  has  gone  through  the  toil  of  preparing  simple  illustrations 

^  the  distances  of  the  stars  they  '*  do  no  good  except  fill  us  with 

Awe."    I  must  remember  this  in  future  lectures.     About  the  beer, 

JL'm  afraid  I  don't  share  the  essayist's  opinions. 


Thx  mention  of  lecturing  reminds  me  of  the  following  cutting 
from  FuTbch  of  March  9, 1895,  which  is  not  of  any  great  merit,  and 
has  been  lying  in  the  drawer  for  a  suitable  occasion  which  does  not 
seem  to  present  itself.  It  must  go  in  as  a  mere  miscellaneous 
item,  apropos  of  nothing. 

t 

Ibish  Astbokomy. 

filr  Bobert  Ball,  recently  delivering  a  lecture  (by  request)  under  the  above 
^tlSf  admitted  that  he  did  not  quite  uiow  what  it  meant,  as  he  did  not  suppose 
Xriah  astronomy  was  different  from  that  of  other  nations.  Isi^t  it  be  jabers  ? 
fudging  by  parity  of  reasoning,  we  can  imagine  that  Irish  astronomy  may  be 
^«  9Ui  generis  as  are  Irish  politics.  It  is  probably  unusually  nebulous,  and 
Qharaoteiisedl^  the  revolution  of  suns  round  their  satellites,  and  the  prevalence 
Of  ezoentrio  comets  and  shooting  stars.  Had  Addison  had  it  in  his  mind,  he 
^voiild  probably  have  written  his  celebrated  hymn  somewhat  as  follows:— 

The  spaydous  firmament  on  hoigh, 
And  iJl  the  ^een  Hibernian  skoy, 
And  wranghng  hivens  a  foighting  frame, 
The  reign  of  chaos  do  proclaim. 
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Whnt  thoiieb  tbe  "atAr^"  do  siioine — and  i 
And  on  eact  oCher'a  orbits  full '. 
What  though  no  order,  atable,  sound, 
Amidat  those  jarring  spbajrea  be  fuund  I 
OnraisOD  there  doth  loud  rejoics, 
At  bearing  echoed  her  own  Toice ; 
Fw  iTBT  Hhouting  as  tbej  shoine. 
Our  hiTen '»  a  Donnybrook  divoine. 


AsoTHEa  itea  which  has  been  in  hand  for  some  time  is  tlia 
folloning.  Bent  by  a  correspondent.  The  reason  of  the  delay  ia 
that  in  sending  it  tbe  author  was  not  very  sure  of  himself  ;  much 
might  be  said  on  the  other  aids,  he  thought,  and  perhaps  I  could 
embody  it  in  a  more  impartial  statement.  But  it  seems  tn  ma 
after  all  better  aa  it  stands,  remembering  the  author's  admission. 
The  incident  about  Gauss  is  to  be  found  in  a  letter,  No.  1263  of 
the  Gauss- Schumacher  correapondenee  ;  and  this  is  the  paragraph 
exact  as  sent : — "  We  see  much  about  '  Laplace's  Nebular  Hypo- 
thesis' in  the  speculations  of  popular  writers  On  astronomy. 
They  have  heard  of  both  hypotheses  mentioned  in  the  title,  and 
proceed  like  the  writer  who  crammed  on  China  and  Metaphysics 
from  rtie  encyclopsediaa,  and  combined  the  information  in  an  essay 
on  Chinese  Metaphysics.  It  is  not  certain  that  Laplace  himself 
would  know  what  these  writers  refer  to,  and  he  might  ask  if 
they  had  ever  read,  at  first  hand,  what  he  said  in  his  exposition 
of  his  form  of  the  older  hypothesis,  restricting  it  to  the  evolution 
of  the  planetary  bodies  of  our  system  from  a  contracting  solar 
almoiphere.  At  any  Mte  it  is  certain  that  Gauss,  who  knew  some- 
thing about  astronomy  and  its  history,  confessed  ignorance  as  to 
what  was  meant  by  '  Laplace's  Nebuhr  Hypothesis '  when  he  met 
with  the  phrase  in  1849.  The  nearest  he  got  to  an  eiplanatioa 
was  a  reference  in  an  English  popular  work  on  astTOnomy,  where, 
however,  he  says  he  finds  no  information,  since  the  l)ook  tacitly 
assumes  that  the  reader  knows  about  it.  He  says  'if  1  had 
tirae_  to  hunt  I  would  find  the  real  source' :  but  he  slyly  adds, 
'what  is  probably  meant  is  "Laplace's  Hypothesis"  (which,  how- 
ever, was  propounded  long  before  him),  -Ac'  Very  likely  some  of 
the  writers  who  use  the  phrase  may  think  Gauss  over-punctilious 
as  to  correctness  in  ideas  and  e«pre3sio!i,  and  that  an  attempt  on 
their  part  ts  emulate  bun  in  that  regard  might  embarrass  them  in 
their  own  speculations  on  the  subject.  They  will  doubtless 
sympathize  with  the  studont  wTio  could  not  see  the  difference 
between  2  a  and  a'.  The  teacher  spent  an  hour  in  patient 
explanation  of  this  recondite  point  and  finally  exclaimed  in 
despair,  '  "Well,  now  do  you  understand  the  difference  ?  '  '  Tea,' 
hesitated  the  poor  boy,  '  I  think  I  see  there  w  a  difference,  but, 
Professor,  don't  you  thioli  it  is  an  unneeeasaiy  refiitenient  ? ' " 
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MEETIXa  OF  THE  EOYAL  ASTRONOMICAL  SOCIETY. 

Friday,  1902  May  9. 

Dr.  J.  \V.  L.  Glaisher,  M.A.,  F.E.S.,  President,  in  the  Chair. 

Secretaries :  F.  W.  Dyson,  M.A.,  F.R.S.,  and 
E.  T.  Whittaker,  M.A. 

The  Minutes  of  the  last  Meeting  were  read  and  confirmed. 

Mr,  WhittaJcer,  Seventy-two  presents  have  been  received  since 
our  last  Meeting.  Among  them  are  two  which  I  might  specially 
bring  to  the  notice  of  Fellows  : — Sir  Norman  Lockyer's  Account 
of  Observations  of  the  Total  Eclipse  on  1900,  May  28,  presented 
by  the  Solar  Physics  Committee,  and  6^  enlargements  of  Astro- 
graphic  Chart  Plates,  presented  by  the  French  Ministry  of  Public 
Instruction. 

A  vote  of  thanks  was  passed  to  the  Donors. 

Mr.H,  C,  Plummei"  read  a  paper  "  On  the  Accuracy  of  Photographic 
Measures :  Second  Note."  He  referred  briefly  to  the  work  which 
had  been  recently  done  on  the  subject  and  the  circumstances 
which  had  led  him  to  write  a  second  paper.  The  present  note  was 
mainly  devoted  to  a  consideration  of  two  memoirs  recently 
published  by  M.  Loewy.  These  seemed  to  call  for  some  criticism 
both  as  to  the  material  used  as  a  basis  for  the  research  and  also  as 
to  the  general  method  employed  in  the  discussion.  As  regards 
the  material,  too  much  weight  had  apparently  been  attached  to 
measures  effected  on  a  single  plate.  Such  measures  might  possess 
an  exceptional  character,  and  could  not  be  regarded  as  a  satisfactory 
foundation  for  an  elaborate  numerical  theory.  It  also  appeared 
that  the  measurers  had  not  gained  adequate  experience  of  their 
work  and  that  their  results  had  not  been  kept  perfectly  distinct. 
In  fact  some  series  of-  measures  which  should  have  been  made  by 
one  observer  were,  in  his  absence,  made  by  another,  and  thus 
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evidence  was  ivallv  wanting  to  decide  l^he  queatioE  of  the  rektive 
advantages  to  be  gained  by  cbauging  the  observer  and  by  simiily 
ehanging  the  orientation  of  the  plate.  Exception  might  also  he 
taken  to  the  method  adopted  by  M,  Loewy.  His  object  had  been 
to  find  a  general  nnmerica!  formula  which  would  give  a  superior 
limit  to  the  probable  error  of  a  co-ordinate  determined  photu- 
t^raphically  under  any  circumstances.  It  was  easy  to  devise  a 
formula  such  as 

by  assuming  a  number  of  sources  of  error,  and  so  to  connect  tlie 
resultant  probable  error  c  with  the  component  probable  errors 
e„  e^  .  .  .  And  it  was  not  difGcult  to  determine  the  constants  of 
nuch  a  formula  by  varying  the  conditions  oE  observation.  But  in 
the  first  place,  probable  errors  could  rarely  he  determined  with 
any  great  accuracy,  and  consequently  an  inevitabte  accumulation 
of  numerical  error  would  lead  to  a  fallacious  result.  In  the  second 
place,  the  formula  could  not  hold  unless  the  sources  of  error  obeyed 
certain  ]a«'s.  In  particular  it  was  necessary  to  be  assured  that 
the  sources  of  error  were  really  independent,  and  in  every  case  it 
was  necessary  that  positive  and  negative  errors  should  be  equally 
likely  to  the  same  estent.  Now  in  a  former  paper,  he  (Mr.  Plummer) 
had  shown  that  the  errors  did  not  possess  the  first  property,  for 
notably  improved  results  were  obtained  by  combining  measures 
effected  in  opposite  orientations  of  the  plate,  a  fact  which  revealed 
the  existence  of  compensations  in  pairs  of  measures.  Equally  he 
now  found  in  the  measures  of  a  plate  given  by  M.  Loewy  in  a 
third  memoir  evidence  of  pronounced  personality.  This  equation, 
the  reality  of  which  was  apparently  denied  by  M.  Loewy,  wa3 
actually  ot  such  a  m^nitnde  as  practically  to  control  the  sign  of 
whole  senes  of  measures  in  several  cases. 

Mt.  HinJcs.  I  should  like  to  be  allowed  to  make  a  few  remarks. 
The  fundamental  question  at  issue  between  M.  Loewy  and 
Mr.  Plummer  appears  to  be  the  old  question  as  to  whether  there 
really  is  any  personality  in  making  measures  on  a  photographic 
plate  which  can  be  got  rid  of  by  reversing  the  plate.  (Blackboard. ) 
When  M.  Loewy  undertook  the  discussion  of  the  kind  of  results 
we  should  be  hkely  to  get  out  of  the  measures  oE  the  Bros  plates 
he  raised  these  very  elaborate  and  considerable  formula  upon  the 
assumption  that  there  was  no  such  compensation.  And  that  fact 
strikes  one  at  once.  Mr.  Plummer  immediately  took  up  the 
question  from  the  point  of  view  of  proving  that  there  was 
compensation,  and  got  residts  from  M.  Loewy's  figures  that  showed 
a  very  notable  effect  as  the  result  of  reversing  t!ie  plate.  At  this 
point,  unfortunately,  I  thought  I  conk)  add  to  the  weight  of 
evidence  in  Mr.  Plumuier's  paper,  and  I  prepared  a  small  Dote 
^shich  was  read  at  the  December  Meeting  of  the  Society,  and 
ivhich,  I  am  sorry  to  say,  contained  a  most  glaring  fallacy.    It  has 


I 
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been  pointed  nut  to  me  hy  a  friend  at  Cambridge,  aiid  it  invfilidates 
raj"  ai'gument.  Since  tlien  M.  Loewy  has  been  exnminiug  the 
matter  afresh  from  iVIr.  Pliunmer'a  point  of  view,  and  be  finds 
that  there  is  a  certain  amount  of  compensation,  but  he  will  not 
admit  anything  like  the  amount  of  compensation  that  Mr.  Plummer 
suggeat-s.  M.  Loewy  finds  a  diminution  in  the  probable  error  of 
about  lo^/o,  and  Mr.  Plummec  ftuds  a  diminution,  I  think,  of 
about  40  "/o.  M.  Loewy,  when  he  saw  Mv.  Plummer'a  result, 
felt  Biire  that  Mr,  Plummer  must  Imve  dropped  &  t/  2  somewhere 
or  other,  and  someone  else  is  also  of  opinion  that'  there  must  have 
been  this  factor  dropped ;  for  the  curioua  thing  ia  that  if  you 
multiply  Mr.  Plummer's  result  by  V-  ^^  comes  out  to  very  nearly 
3L  Loewy's.  I  called  Mr.  Plumraer's  attention  to  this,  but  he 
has  re-examined  bis  work  and  refuses  to  admit  that  there  is  any 
such  factor  dropped  out.  The  fact  remains,  however,  that  M.  Loewy 
finds  there  is  a  small  compensation  on  reversal,  and  Mr.  Plummer 
says  it  is  a  large  one.  Therefore  someone  else  will  have  to  go 
through  all  the  figures  again  •. 

I  had  the  curiosity  to  re-measure  some  plates  I  took  last  summer 
in  order  to  see  whether,  after  eight  months,  cue  does  make  the 
same  estimate  of  the  centre  of  the  photographic  images  as  one  did 
before.  And  the  result  of  the  re-measuring  of  those  plates  was 
that  I  came  to  the  conclusion  that  one  did  not.  When  the 
work  ifl  repeated  after  some  time,  one  does  set  upon  a  different 
point  as  to  the  centre  of  the  image.  That  being  so,  it  follows 
uleatly  enough  that  a  reversal  of  the  plate  need  not  be  necessarily 
eSecttve  unless  you  have  an  instantaneous  reversal.  It  rather 
eapports  M.  Loewy's  view  that  reversal  canuot  be  accepted  as  a 
complete  solutiou  of  the  difficulty.  I  also  found  in  looking  over 
my  measures  that  there  was  extremely  little  evidence  of  compen- 
sation. I  am  much  more  inclined  to  think  that  M.  Loewy  is 
practically  right — that  there  is  very  little  compensation  when  you 
reverse  the  plate.  That  being  so,  the  question  of  what  the  proper 
procedure  is  becomes  a  much  more  difficult  one,  because  snpposiug 
there  is  no  compensation  unless  you  reverse  instantaneously — -and 
reversing  instantaneously  is  possible,  but  it  is  not  a  very  nice 
thing  to  do — if  you  measure  again  in  the  ordinary  wav  your 
judgment  as  to  the  centre  of  the  image  will  have  altered.  So  the 
point  comes  in,  is  it  worth  while  to  re-meaaure  your  plates  at  long 
intervals  ?  1  think,  obviously,  it  would  be,  supposing  your  plate 
were  perfect,  and  supposing  the  atar-image  on  the  plate  corre- 
sponded exactly  with  the  position  of  the  star  in  the  sky  ;  it  woulil 

•  iTot*  added  May  17. — -lu  reply  to  thu  tuggeatiou  that  u  nuDierical  faolor 
had  bean  omitted,  Mr.  i'lummer  has  eent  luo  a  pirt  of  his  numericnl  work 
which  mafees  it  perfeotlj  clear  that  there  ia  no  truth  in  Ihe  idea,  and  that  tiie 
HOuroe  of  tho  diacrepanuy  between  his  reBulls  and  thosa  of  M.  Loeny  mUBt  lie 
r,  in  the  theorj'  <*''  the  matter.  I  nni  glad  to  have  this  opportnsitf  of 
rawing  the  mention  of  a  auggeation — it  was  not  my  own— which  has, 

..    .  >   _..  _.j  >r_  -ni ^g  imnovanee. — A.  R.  H. 
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I  think  the  best 

thing  to  do  would  be  to  make  a  single  setting  on  the  stare  on 
otia  day,  another  aettinfj  on  another.  It  Beams  to  me  that  things 
are  rather  tending  towards  taking  a  large  number  of  images  and 
making  a  single  letting  for  each  image  ;  not  reversing  the  pla,te 
for  each  image,  but  measuring  half  of  them  in  ooe  orientation  and 
half  in  the  opposite.  The  evidence  of  M.  Loewy  is — and  it  is 
Btrongly  confirmed  hy  Prof.  Kapteyn— that  one  ought  to  spend 
very  little  time  on  any  particular  images,  hut  ought  to  take  a  lot 
of  images.  One  important  point  that  M.  Loewy  bringa  out, 
which  seems  to  have  been  overlooked  before,  is  that  a  series  of 
oxposures  on  a  plate  should  not  run  parallel  to  the  rcaeau  lines, 
but  diagonally. 

Mr.  Plumiiitr.  I  may  be  allowed  to  explain  that  there  is  no 
obstinacy  on  my  part  iu  this  matter.  If  anyone  will  point  out 
precisely  where  there  is  any  doubt  with  regard  to  the  statements 
in  my  paper  I  should  be  glad  to  go  over  it,  and  should  be  happy 
to  make  any  necessary  correction,  but  the  difficulty  is  that  no  one 
has  put  his  finger  on  a  point  where  it  is  wrong. 

I'rof.  Turner.  The  main  point  is  how  much  time  should  we 
sriend  on  a  single  photf^aph.  A  natural  temptation  is  to  exhaust 
the  possibilities  of  one  plate  before  we  pass  on  to  another,  but  I 
submit  that  that  is  not  actually  the  best  method.  We  ought  to  look 
at  the  total  amount  of  material,  to  settle  how  much  time  ought  to 
be  expended  on  it,  and  distribute  this  amount  of  time  fairly  over 
the  material.  That  seems  to  me  to  be  a  more  reasonable  procednre 
than  esamining  each  plate  in  an  elaborate  way.  "While  I  admit 
the  great  value  of  M.  Loewy'a  investigations,  I  think  that 
Mr.  Plummer  has  showu  the  weakness  of  spending  too  much  time 
on  one  plate.  Very  hitle  is  gained  by  repeating  measures  in  more 
Ihan  two  orientations.  1  would  venture,  as  a  proof  of  the  danger 
«f  an  excessive  programme,  to  paint  to  the  very  small  amount  of 
work  which  seems  to  liave  been  done  on  the  Ei-os  plates.  If 
more  rapid  processes  had  been  adopted  1  think  tiie  measures  would 
have  been  performed  by  many  observers  who  have  been  frightened 
by  the  enormous  amount  of  work  it  is  suggi-sted  they  should  do 
on  each  single  plate. 

Mr,  Dyson  i^p^ed  with  what  Prof.  Turner  had  said,  as  to  the 
necessity  of  the  reversal  of  the  plate.  An  additional  advantage 
was  ihat  blunders  were  avoided  by  repeating  the  measures.  He 
believed  that  most  observers  had  some  personality,  but  tbat  it 
oould  be  eliminated  if  the  observer  tried  to  do  so. 

Tht  Astrononttr  Royal.  During  the  preparation  of  the  Astn>- 
graphic  Catalogue  a  good  deal  of  mat-erial  has  accumalatcd  bearing 
ou  this  question,  vrhii-h  is  conclusive  to  our  minds  in  setttne  tfa-- 
<{uestion   of  personality,   and  also   the  accuracy  that  bmk  I 

«xpected  from  any  one  plate,  or  the  measurement  of  any  one 

In  the  first  place,  the  personality  of  the  various  observers  h 
determined  by  comparison  inter  u.      There  were  fire  «' 


I 

not 
HThe 


June  19D3.]        Me  li'ii/ui  Asironomicn/  Suck't'j.  317 

engaged  Id  measuring,  who  had  had  siiflicieut  practice  to  have 
tliCTr  personality  well  determined  in  the  different  positions — right 
and  lel't  and  up  and  down  ;  and  the  result  of  the  discussion  was, 
so  far  as  1  rememher,  that  iu  nearly  every  case  personality  was 
practically  eliminated  by  reversah  As  the  result  of  that,  the 
practice  was  adopted  of  always  having  the  plate  measured  in  two 
positions— direct  and  reversed — by  the  same  measui-er.  In  the 
case  of  the  astrographic  L-atalogue  there  are  two  images  measured. 
The  first  with  6  minutes'  exposure  is  ineasureU  by  one  measurer 
in  direct  and  reversetl  positions  of  the  plate  at  different  times,  and 
the  other,  having  three  minutes'  exposure,  by  onother :  and  ou  the 
whole  the  resuits  are  very  satisfactory,  and  the  personality  of 
measurement  seemed  to  be  very  steady,  and,  as  has  teen  said,  it 
is  practically  eliminated  by  reversal.  Then  there  is  the  question 
of  what  degree  of  accuracy  can  be  got  in  the  measures  of  a  single 
photograph.  To  dt^termine  that  we  had  a  photograph  of  one  field 
measured  by  each  of  the  five  different  measurers  in  the  two  positions, 
and  then  we  had  five  photographs  of  the  same  field  measured  in 
two  different  positions  by  one  observer.  The  conclusion  we  came 
to  was  that  there  is  a  very  large  portion  of  the  error  of  measure- 
ment that  is  inherent  in  the  plate,  so  to  speak,  and  that 
practically  it  cannot  he  eliminated,  however  many  measures  are 
made  of  the  same  photograph.  It  can  be  reduced  by  mea- 
suring two  images,  but  there  still  seems  to  be  some  systematic 
error  in  the  plate.  There  is  just  one  other  point  I  would  like  to 
mention.  It  will  be  seen  that  I  am  iu  accord  with  Mr.  Hinks  and 
Mr.  Dyson  on  the  question  of  taking  a  number  of  images  on  a  plate. 
la  the  case  of  the  Eros  plates  we  arranged  to  take  four  images  on 
each  plate,  and  also  another  image  displaced  considerably  to  give 
orientatioD,  and  to  give  measures  under  different  conditions  of 
field.  We  had  thus  five  images  on  the  plate,  and  we  took  as 
many  plates  as  we  could  get  in  the  night  with  two  instruments. 
"With  reference  to  the  possibility  of  bias  from  having  the  images 
line,  which  M.  Loewy  calls  attention  to,  I  should  esplain 
■what  the  systein  has  been  at  Greenwich.  We  have  a  square 
formed  by  the  wires  in  the  field  of  view  of  the  guiding  telescope, 
and  for  the  esposures  on  Eros  the  guiding  star  was  placed  at  each 
of  the  angles  of  the  square,  so  that  there  were  four  images  formed. 
In  asing  this  square,  care  has  been  taken  that  these  images  shouhl 
not  intOTfere  with  each  other  to  any  appreciable  extent,  and  I  do 
not  think  that  the  observer  is  at  all  biassed  by  the  different  images. 
Then,  as  I  said,  another  image  was  taken  by  putting  the  clock  out 
if  gear  for  a  few  minutes,  so  the  image  was  taken  at  some  distance 
the  centre  of  the  field. 
There  is  another  paper  to-night,  on  the  Satellite  of  Keptune 
with  measurements  of  photographa  which  iVTr.  Dyson  lias  under- 
taken, which  throws  some  light  on  the  limit  of  accuracy  which 
can  be  obtained  from  any  one  photograph.  It  will  be  seen  from 
it  that  nothing  can  be  gained  by  making  a  large  nninfaer  of  measures 
on  a  single  photograph. 
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.l/j".  Plwnmer.  With  I'egaj^  to  the  cjuestiou  of  peraonahty,  Bome- 
timea  peculiar  casett  may  arise.  We  have  had  such  cases  at  Oxford, 
and  personality  is  certainly  not  a  thing  that  will  always  liisappear 
%f'ith  increased  experience,  because  there  is  one  case  on  record 
in  which  personality  was  increasing  as  the  observer  became  more 
experienced,  and  we  had  another  case  in  which  a  very  experienced 
and  skilled  observer  would  show  suddenly  a  large  personality 
without  any  warning,  and  yet  afterwards  return  to  a  normal  state 
of  things.  I  am  in  thorough  accord  with  those  who  say  it  is  not 
worth  while  to  make  too  many  measures  on  a  single  plate  ;  that  is 
]ireciaely  the  point  which  I  have  been  trying  to  urge. 

Father  Cortie,  The  present  paper,  on  "  The  Spectrum  of  Nova 
Peraei,  igoi,  on  and  after  September  5th,"  is  possibly  ihe  final 
paper  on  the  subject  which  v  ill  be  presented  by  Father  Sidgreaves, 
who  bas  observed  the  star  from  Pebruary  28,  igoi,  to  February  iz, 
1902,  aecuring  in  all  95  photographs  of  its  spectrum  on  about 
sixty  nighta.  Remembering  that  these  photographs  were  taken 
for  the  most  part  with  un  objective  prism  of  only  4  inches  aperture, 
in  combination  with  a  telescope  of  the  same  aperture,  we  can 
appreciate  the  brilli-incy  of  the  spectrum  of  the  star,  and  also,  may 
1  add,  the  painstaking  zeal  of  Father  Sidgreaves  in  following  the 
wtar  for  nearly  a  year.  The  chief  points  of  the  present  paper  are 
the  remarkable  structure  of  the  two  strong  violet  bands  at  w.-l. 
3969  and  3869,  the  permanence  of  this  structure  until  the  star 
became  too  faint  for  the  Stonyhurst  instruments,  and  the  perma- 
nence in  width  of  all  the  bands  in  the  spectrum.  In  the  picture 
on  the  screen  it  will  be  noticed  that  there  are  four  well-marked 
(livisiona  in  the  two  bands  which  increase  in  width  and  intensity 
with  increasing  wave-length,  giving  a  series  in  each  band  of  five 
bright  lines,  the  similarity  of  structure  suggesting  similarity  of 
origin.  The  first  division  at  the  less  rel'rangihie  head  of  the  band 
is  quite  distinct  in  these  enlarged  photographs  from  the  originals, 
and  was  only  brought  out  clearly  by  them,  although  it  was  sus- 
pected in  the  originals.  The  process  of  enlargement  was  first  to 
make  on  bromide  paper  an  enlarged  picture  of  the  original  negative, 
then  to  Btop  out  any  pin-holes  or  flaws  that  might  possibly  give 
spurious  lines  when  the  cylindrical  lens  was  employed,  to  reduce 
tills  enlarged  picture  and  then  again  enlarge  by  means  of  the 
I'vlindrieal  lens.  In  spite  of  ull  precautions,  however,  there  are 
one  or  two  spurious  lines  in  Hy.  The  same  structure  which  is 
seen  in  the  two  bands  at  «*.-l.  3969  and  3869  can  also  be  seen  in 
the  band  4363  in  photographs  taken  with  the  direct-vision  prism 
at  the  eye-end  of  the  15  inch  telescope  In  the  same  photographs 
there  are  also  divisions  m  the  lines  at  4960  and  5007,  but  the 
scale  of  the  photos  is  too  small  to  allow  the  assertion  that  the 
same  structure  is  shown  as  m  the  lines  3g6g  and  3869,  It  might 
possibly  have  existed.  We  have  therefore  as  a  permanent  feature 
in  the  spectrum  of  Nova  from  September  ■;  1901,  to  February  12, 
1902,  this  structure  in  tlie  lines  or  hinds      But  Kitchi-y's  and 
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Perrine's  photographs  show  indubitably  that  the  Nova  has  become  a 
nebula.  The  ordiuary  spectrum  of  a  nebula  is  one  ol*  thin  bright 
lines.  Here,  then,  we  have  the  enigma  of  a  spectrum  which  is 
nebular  as  far  as  the  positions  of  the  lines  go,  but  totally  unlike  the 
ordinary  lines  of  nebular  spectra.  ^This  is  no  new  feature  in  the  later 
spectrum  of  a  new  star.  It  was  observed  also  in  the  later  spectrum 
of  Nova  AurigaD  by  Sir  William  Huggins.  We  have  on  the  screen 
a  photograph  of  his  drawings  taken  from  the  Proc.  R.  S.  (vol.  Ivi. 
'^93?  P»  32)9  and  in  this  picture  we  see  structure  in  the  bands  at 
4960  and  5007,  just  as  Father  Sidgreaves's  photographs  bring  out 
the  same  appearances  in  the  same  lines,  and  more  especially  in  the 
two  violet  bands  of  Nova  Persei.  The  other  noticeable  point  is  the 
width  of  the  bands,  which  has  remained  also  constant  for  the  six 
months  September  1901  to  February  1902,.  and  between  20  and 
30  tenth-metres.  This  feature  also  occurs  in  the  hydrogen  lines, 
which  were  almost  as  wide  in  February  1902  as  they  were  in 
February  1901. 

Br.  W,  J,  S.  Lockyer,  I  should  like  to  say  that  in  the  earlier 
spectra  of  Nova  Persei  one  of  the  most  striking  appearances  was 
that  the  lines  of  hydrogen  were  not  seen  single.  It  was  found 
that  they  were  split  up  at  least  into  three  parts,  and  from  these 
divisions  of  the  hydrogen  line  it  was  generally  assumed  that  it 
was  of  a  structural  character,  and  that  the  displaicement  from  their 
normal  positions  indicated  that  motion  was  present.  In  fact,  the 
width  of  the  line  as  a  whole  was  put  down  to  the  motion  of  the 
different  masses  of  the  hydrogen  particles.  It  is  most  interesting 
to  find  from  the  later  photographs  that  the  nebular  lines  exhibited 
a  similar  structure.  Probably,  in  the  earher  photographs  when  the 
hydrogen  was  beginning  to  wane  and  the  nebular  lines  were  getting 
brighter,  there  was  not  sufficient  density  in  the  photograph  to  deteiv 
mine  this  structure  in  the  nebular  line,  but  now  that  the  hydrogen 
has  diminished  very  considerably,  and  the  nebular  lines  are  the  most 
prominent  features  of  the  photographic  spectrum,  this  structure 
has  been  observed,  and  I  think  that  this  is  a  very  important  fact, 
because  it  is  exactly* what  would  have  been  expected  from  the 
previous  behaviour  of  the  hydrogen  lines.  I  think  the  remarks  in 
the  paper  are  most  interesting,  and  those  who  have  photographs 
of  the  spectrum  of  the  Nova  since  it  became  a  nebula  will  look 
to  them  and  see  if  it  corresponds  to  what  has  been  shown  on  the 
screen  *. 

Professor  Alex.  Herschel.     I  should  like  to  ask  Father  Cortie  if 
either  of  the  pair  of  compound  ultra-violet  nebular  lines  which  have 
been  described  in  the  Nova's  spectrum  showed  any  apparent  agree-, 
ment  with  the  strong  fluted  ultra-violet  carbon  band  at  about  3850^ 
3o,  which  seems  to  be  near  one  of  them.     Although  the  light  of  the 

*  I  may  add  that  the  photographs  of  the  Nova  secured  at  the  Solar  Physics 
Obflervatory,  Kensington,  have  shown  a  similar  structure,  an  account  of  which 
has  already  been  published  (Proc.  R.  Society,  vol.  69,  p,  136). — W.  J.  S.  L., 
1902,  May  17. 
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Nova  is  known  to  be  ridi  in  ultra-violet  raya,  which  act  most 
jwwerfully  on  photographic  plates,  and  although  BSveral  fluted 
carbon  banda  are  known  to  be  situated  in  that  apectnim  region,  I 
liave  uot  heard  of  identifications  ot  any  of  them  having  been 
obtained  with  bright  bauds  in  the  spectrum  of  the  Nova ;  and  I 
should  lilie  to  know  if  the  most  adjacent  looking  one  of  the  Nova's 
close  pair  of  ultra-violet  nebular  lines  to  the  beat  known  and 
brightest  of  those  ultra-violet  carbon  bands  showed  any  sufficient 
similarity,  by  near  agreement  in  position  with  it,  to  suggest  the 
possibility  of  a  carbon  origin. 

Father  Ooriie.  I  cannot  answer  ProfeRsor  Herschel's  question 
with  regard  to  the  carbon  band,  but  in  the  last  paper  by  Father 
Sidgreaves  {Monthly  Notkev  R.  A.  S.,  Dec.  1901,  p.  153)  he  will 
find  a  table  which  giwes  the  probable  origin  of  all  the  lines  observed. 
If  1  reraembpr  rightly,  Father  Sidgreaves  was  at  first  inclined  to 
believe  that  one  of  these  two  violet  bands  was  due  to  cyano^n. 

Father  CoHie.  'the  sun-spot  group  of  May  and  June  1901 
was  a  very  large  one  for  a  minimum  epoch  of  sun-spot  activity, 
and,  moreover,  was  the  only  sun-spot,  of  any  siae  that  had  been 
seen  from  the  previous  November.  The  first  table  in  the  paper 
now  presented  gives  for  each  of  the  months  November  1900  to 
June  igoi  the  mean  daily  number  of  sun-spot  groups  and  the  mean 
daOy  number  of  faculie  derived  from  the  Stonjhurst  drawings,  the 
gaps  in  the  drawings  being  filled  by  excellent  direct  eye -observations 
of  Mr.  Hadden,  of  Alta,  Iowa.  U.S.A.  The  quiescent  state  of  the 
Sun  is  brought  out  by  the  table,  although  at  the  same  time  it 
shows  a  gradual  progression  in  the  numbers  of  the  faculai  from 
January  to  June.  But  the  sun-spot  group  is  of  unique  interest 
on  account  of  its  having  appeared  one  day  after  the  total  solar 
■feclipse,  and  iu  the  same  position  as  Mr.  Perrine  and  the  Greenwich 
observers  have  shown  as  a  very  remarkable  disturbed  area  in  the 
corona.  But  besides  the  identity  in  position,  the  Stonjhurat 
drawings  show  that  the  disturb&d  area  of  the  solar  corona  o£ 
of  May  18,  1901,  marked  the  time  of  the  actual  birth  of  the  spot. 
From  a  study  of  the  types  or  phases  tbtough  which  sun-spote 
pass  in  their  life-histories  it  is  possible  to  give,  at  least  in  the 
beginning  of  their  lives,  a  very  accurate  indication  of  the  time  of 
the  spot's  birth,  even  (hough,  as  in  the  present  case,  it  was  bom 
on  the  invisible  aide  of  the  Sun.  Before  any  knowledge  of  the 
coincidence  in  position  of  the  epot  and  coronal  disturbance  could 
have  been  attained,  it  was  stated,  in  a  note  to  tho  Ohaervaiory,  that 
the  spot  had  been  first  seen  at  Stonyhurst  on  May  ao,  and  that  it 
•  was  then  only  two  or  three  days  old.  The  next  point  discussed 
in  the  paper  presented  is  that,  though  the  spot  was  born  about 
May  18,  most  hkely  actually  on  May  iS,  yet  it  occurred  in  a 
region  of  the  solar  surface  which  had  been  disturbed  for  at  least  a 
whole  rotation  of  the  Sun  before  the  birth  of  the  spot.  Not  only 
was  there,  as  shown  before,  a  progressive  increase  in  the  number 
of  foculse  from  January  to  May,  but  besides  in  April  the  regions 
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north  of  the  solar  tquntor  «ewi  distiirted  by  the  appeai'auce  of 
-veiled  spots,  and  on  April  s\  a  bright  patch  oE  facula  appeared 
on  the  E.  limb  in  the  very  position  of  the  subsequent  spot-group. 
Its  character  showed  it  to  be  new  faculns,  as  it  was  compact,  smnU, 
and  bright.  Most  likely,  too,  we  have  here  another  well-marked 
iDBtance  of  a  facula  preceding  the  first  outburst  of  a  spot.  The 
third  point  discuased  is  as  to  the  connection  of  magnetic  storms 
with  this  the  one  great  spot  of  a  quiet  period.  There  was  nO' 
connection,  the  magnets  being  either  quite  calm  or  only  slightly 
disturbed  when  the  spot  crossed  the  visible  hemisphere  during  ite 
first  appearance.  At  itd  second  appearance  iu  June,  when  ifc  was 
much  reduced  m  siae,  there  were  two  moderate  disturbances.  As 
a  set  off.  there  were  also  two  moderate  disturbances  in  July,  when 
the  Sun's  surface  was  quite  calm.  The  fourth  point  discussed  is 
the  spectrum  of  the  spot,  which  was  observed  tery  carefully  with 
high  dispersion,  in  excellent  seeing- weather,  between  0  and  U. 
The  most  widened  lines  were  the  faint  lines  due  to  vanadium  and 
titanium,  to  which  reference  has  been  ofteu  made  in  previous 
papers.  Besides  this  picting  out  of  the  most  widened  lines  in  the 
r^on  C  to  D,  a  special  study  was  made  of  selected  groups  of 
lines.  Sixty-one  lines  were  observed  in  all,  and  a  table  gives  tlieir 
estimated  wideninga,  their  origins,  their  intensities  in  the  solar 
spectrum.  If  we  collect  together  the  results  and  take  averages 
for  the  lines  of  diiferent  merals  observed,  we  find  that  the  pro- 
gression of  the  mean  intensity  of  these  lines  in  the  ordinary  solar 
spectrum  is  almost  opposite  to  the  progression  of  tiieir  mean 
■widening.  The  vanadium  lines  are  the  most  widened,  and  they 
are  the  faintest  in  the  solar  spectrum.  The  faint  lines  o£  titanium 
are  also  among  the  most  widened,  while  the  thick  dark  lines  of 
iron  and  calciuni  are  only  slightly  widened.  This  observation 
corroborates  therefore  what  I  have  stated  before,  that  at  least  in 
the  red  end  of  the  spectrum  at  all  periods  of  solar  activity  the 
most  widened  lines  are  faint  solar  lines,  principally  due  to  vanadium 
and  titanium.  It  is  worth  noticing  that  these  two  metals  are 
among  those  which,  hy  a  similar  system  of  averaging,  Mr.  Ever- 
shed,  in  a  recent  paper,  has  found  to  be  bright  in  the  flash  and 
faint  in  the  ordinary  dark-line  solar  spectrum.  It  would  seem  to 
follow  that  the  level  of  sun-sputs  is  the  level  of  the  upper  more 
diffuse  gases  which  give  tfce  flash-spectrum  in  total  solar  eclipses. 

Dr.  Lochyer.  I  should  like  to  make  one  or  two  remarks  on 
father  Cortie's  observation.  I  think  he  stated  that  the  spectrum 
of  the  sun-spot  practically  consisted  chiefly  of  titanium  and 
Tanadium,  and  I  think  he  said  that  sun-spots,  as  a  rule,  always 
oonsisted  chiefly  of  these  substances.  A  great  deal  of  work  has 
been  done  on  sun-spots  at  South  Kensington,  and  it  has  been 
found  that  there  is  a  very  wide  difference  between  spectra  of  sun- 
spots  depending  upon  the  period  of  the  Sun's  activity.  In  fact, 
we  have  airves  to  show  that  in  the  last  two  masima — 1884  and 
1S94 — that  spot-spectra  consisted  chiefly  of  unknown  lines,  and 
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that  at  miniaia  the  lines  chnnged,  and  we  obtained  a  epectruui  uf 
known  lines,  chiefly  those  of  iron.  As  to  the  tnhle  written  by 
Father  Cortie  on  the  board,  I  should  like  to  know  if  he  refers 
to  the  percuntages  of  iron.  "VVe  all  know  that  the  speclrum  of 
iron  consists  of  a  great  number  of  lines,  and  that  19  iinea  might 
be  a  very  small  percentage  of  the  number  of  lines,  and,  on  the 
other  hand,  the  lines  of  titanium  and  vanadium  might  be  a  very 
great  percentage.  Perhaps  he  will  let  ua  have  the  information. 
Another  point  of  interest  refers  to  the  intensity  of  the  widened 
lines  in  the  solar  spectrum.  If  we  take  an  ordinary  arc  line  of 
iron  in  the  poiar  spectrum  to  be  widened,  and  compare  it  with  its 
actual  widening  in  a  sun-spot,  although  the  widening  ia  clearly 
shown,  its  amount  is  not  considerable  in  relation  to  the  original 
line  in  the  solar  spectrum.  It  is  far  more  easy  to  ohaerve  the 
widening  of  very  thin  lines,  and  it  often  happens  that  one  eun 
observe  widened  lines  in  the  sun-spot  spectra  that  are  not  found 
in  the  solar  spectrum.  I  tliink  it  is  far  easier  then  to  observe  the 
widening  of  faint  Fraunhofer  lines  than  the  strong  lines  :  in  fact, 
the  strong  Fraunhofer  lines  are  not  very  much  widened  as  a  rule. 
I  should  like  Father  Cortie  to  answer  my  pomt  raised  concerning 
tlie  percentages,  and  to  know  if  iron  is  so  predominant  as  he  says. 
It  ia  a  curious  tact  that  witbiu  the  last  two  years,  that  is  about 
suu-apot  minimum,  the  observations  at  Kensington  have  been 
different  from  those  made  at  any  other  minima.  At  other  minima 
«e  have  always  had  a  great  number  of  iron  lines,  hut  now  we  have 
practically  very  few  iron  lines,  but  mostly  vanadium  and  titanium, 
which  seems  to  show  that  the  minimum  at  the  present  time  Is 
hotter  than  the  previous  minima. 

Mr.  Fowler,  l  think  Father  Cortie  attached  some  special  sig- 
nificance to  the  occurrence  of  lines  of  titanium  and  vanadium  in 
ijie  flash-  as  well  as  in  the  spot-apectrura.  There  ia  no  doubt  that 
titanium  is  a  very  prominent  substance  in  the  flash-speetrum ;  but 
as  to  vanadium,  I  think  there  is  some  uncertainty,  and  it  may  be 
advisable  to  take  the  precaution  to  examine  into  that  before 
drawing  any  important  conclusion  as  to  the  respective  levels  of 
the  spots  and  flash-stratum.  The  whole  paper  is  of  very  great 
interest,  and  I  think  it  will  be  a  very  valuable  contribution  to  our 
knowledge  of  sun-spots. 

Father  Cortie.  "With  regard  to  the  presence  of  vanadium  in 
the  flash-spectrum,  I  rely  upon  the  authority  of  Mr.  Evershed.. 
Vanadium  is  one  of  the  metals  gii-en  ia  hia  paper  under  Group  II. 
which  are  bright  in  the  flash-spectrum  and  weak  in  the  solar 
spectrum.  With  regard  to  Dr,  Lockyer's  question,  I  have  not 
given  tbe  percentage  of  the  iron  lines  observed  to  the  total  number 
of  iron  lines  in  this  part  of  the  spectrum,  but  only  the  mean 
widening  of  tbe  iron  lines  actually  observed  in  restricted  portions  of 
the  spectrum  picked  out  for  speciiil  study,  after  the  whole  Bpectrum 
between  C  and  D  had  been  paused  in  review  to  see  which  were  the. 
most  widened  lines  of  all.     My  method  of  observ.ition,  thereforei 


-June  1902.]      the  Royal  Asirommtcal  Society. 

•jiffers  from  that  practised  at  Snutb  Kensington,  wli 
six  most  widened  linea  io  the  part  of  the  epectrun 
observed,  t  am  t^uite  aware  that  a  line  faint  in 
spectrum  is  more  easily  observed  when  widened  i 
dark  line  of  tbe  ordinary  spectrum,  but  still  there  is  i<„  ,.iiiii„uji.j 
in  observing  the  widening  of  the  broader  lines.  I  quite  adnyt, 
too,  that  in  minimum  sun-spots  the  iron  lines  are  more  afEected 
than  in  maximum  sun-spots ;  but  underlying  this  variation,  sun- 
spots  have  a  permanent  spectruni,  and  had  I  followed  tlie  South 
Kensington  plan  and  observed  only  the  sis  most  widened  linew  in 
sun-spotR  between  C  and  D,  they  would  have  been  iihvajs  the 
same.  Thia  paper  ia,  in  this  respect,  not  an  isolated  paper,  but 
the  results  agree  exactly  with  those  which  appeared  io  a  memoir 
on  this  subject  which  I  presented  to  the  Society  in  December 
1890,  and  aiao  further  back  with  the  results  derived  by  Father 
ferry  and  myself  from  the  comparative  study  of  tbe  spectrum  of 
a  spot  observed  in  1889  with  one  observed  in  1884  {M.  JV',  slix. 
8  June,  1 889).  With  regard  to  the  amount  of  widening  expressed 
in  estimated  tenths  of  the  normal  width  o£  the  line  the  results 
are  approximate  only,  a  better  division  wovdd  perhaps  be  most 
"widened,  more  widened,  and  widened  lines. 

Mr.  Dyson  then  read  a  paper  on  photographic  observations  of 
'the  satelhte  of  Xeptune.  During  the  last  opposition  tiEty  photo- 
graphs had  been  obtained  at  the  Boyal  Observatory  with  the 
-s6-inch  refractor  which  bad  been  measured,  and  the  photographs 
showed  both  Neptune  and  tbe  satellite  so  well  that  very  accurate 
measures  could  be  made  from  them.  The  principle  of  tbe  occult- 
ing shutter  which  was  used  has  been  espLaioed  to  the  Society  by 
the  Astronomer  Royal.  The  photographs  « ei-e  taken  on  rapid 
plates,  because  the  satellite  was  very  faint,  and  for  the  purpose  of 
determining  the  orientation  the  clock  was  stopped  and  short 
supplementary  exposures  were  given,  Tbe  exposures  were  of  such 
a  length  that  the  images  of  the  planet  were  comparable  in  density 
with  those  of  the  satellite.  Esposures  of  2,  4,  5,  and  6  seconds 
were  given  on  one  plate.  A  comparison  of  the  sateUite  with 
the  supplementary  images  of  Neptune  gave  the  measure  of 
its  magnitude.  On  March  3rd  it  was  found  that  15  minutes' 
exposure  of  the  satellite  gave  an  image  the  same  size  as  a  2| 
seconds  exposure  of  the  planet,  and  30  minutes  on  the  satelhte 
gave  an  image  of  the  same  size  and  density  as  3  seconds  on  the 
planet,  the  mean  showing  that  the  planet  requires  400  times 
the  exposure  of  the  satellite  to  give  an  equal  image.  The  main 
purpose  of  the  photographs  was  the  better  determination  of  the 
orbit  of  the  satellite,  and  especially  the  mean  distance,  for  the 
purpose  of  giving  the  mass  of  Neptune.  In  visual  measures, 
owing  to  the  difference  of  the  magnitude  of  tbe  planet  and  the 
satellite,  it  was  difficult  to  avoid  personality,  or  to  be  sure  that  it 
■<p-'  "Toided  in  all  cases.  The  accuracy  obtainable  from  tbe 
f  50  photographs  should  be  such  as  to  give  the  distance  of 
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the  satellite  from  the  planet  to  one  or  two  hundredths  o£  aaecond. 
Four  measui-ea  of  the  distance  were  made  and  un  equal  number  of 
tile  poaition-arigle,  and  the  whole  of  it  was  done  by  three  meaaurers,. 

Major  Hilh.  I  should  like  to  ask  a  question  on  oue  point,  and. 
that  is  with  regard  to  the  method  of  determination  of  the  magnitude^ 
The  assumption  that  in  a  photograph  of  objects  of  diSerent  light- 
intensities  the  resulting  density  of  the  deposit  is  directly  propo^ 
tional  to  the  product  of  the  intensity  into  the  time  of  exposure. 
does  not  appear  to  be  justifiable.  Abney  and  other  experimenter* 
have  shown  that  for  large  differences  of  intensity,  such  as  you  are 
here  dealing  with,  the  relation  is  not  a  linear 

Mr.  Ihjmn,  then  read  a  paper  by  Mr.  P.  H,  Coviell  on  Seductioitt 
of  Sxtra-meridian  Observations  of  Planets,  which  had  been  coni^ 
municated  by  the  Auronomer  Boyal ;  also  a  paper  by  the  Kev.  T 
Kgpin  on  Micrometrical  Measures  of  Double  Stars  with  the  17^- 
inch  Eeiteetor;  anditfr.  W/ftoiiwread  a  paper  by  Jfr.iS.  T.^./niifll 
on  Jacobi'a  Nome  (j)  in  Astronomical  iormulte,  with  Numeridl 
Tables.  ^ 

The  following  papers  were  announced  aud  partly  read 
S,  T.  A.  Iwies.     '■  Jacobi'a  N  oine  (7 1  in  Astronomical  Formula 
with  Numerical  Tables." 

E.  F.  J.  Love.  "  Series  in  the  Nebular  Spectrum,  and  in  thft' 
Bright-line  Spectrum  of  Nova  Persei." 

Bev.  W.  Sidgreaves.     "  The  Spectrum  of  Nova  Persei, 
and  after  September  5." 

Bev.  A.  L.  Gertie.  "  Tisual  and  Spectroscopic  Observations  of 
the  Sun-spot  Group  oE  1901  May  19-June  26." 

P.  H.  Oowdl.  "  Heduction  of  Extra- meridian  Observations  of 
Planets."     (Communicated  by  the  Astrontrmer  Boyal.) 

Bev.  T.  E.  Espin.  "  Micrometrical  Measures  of  Double  Stars 
with  the  17^-in.  Reflector." 

H.  C.  Plummt-r.  "  On  the  Accuracy  of  Photographic  Measures: 
Second  Note." 

Royal  Observatory,  Gr(tn%vith.  "  Photographic  Observations  of 
the  Satellite  of  Neptune." 

The  following  gentlemen  were  elected  Fellows  of  the  Society: — 
A.  E.  Conrady,  F.fi.M.8 .,  104  Park  Street,  Camden  Town,  N.W. 
H.  T.  Gerrans,  M.A.,  Worcester  College,  Oiford, 
M.  E.  J.  Gheury,  23  Downshire  Hill,  Uampstead,  N.W. 

The  following  Candidates  were  proposed  for  election  as  Fellomi 
of  the  Society : — 

H.  0.  Hardman,  EnsUin  College,  Oxford  (proposed  by  Sir  E.  S< 
Ball). 

F.  K.  McOUnn,  i  Onslow  Gardens,  South  Kensington,  S.W' 
(proposed  by  Frank  MeClean). 

Rev.   E.  A.  Phillips,  B.A.,  the  Training  CoUegi 
posed  by  Arthur  W.  ClaydenJ. 


oUege,  IBxejl^^^fl 
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■THE  BEITISH  ASTllONOMICAL  ASSOCIATION. 

G.  M.  Seabrokb,  F.R.A.3.,  President,  in  the  Chair, 
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^SB  sisth  Ordinary  Meetiog  o£  the  British  Astroiiomiwi!  Asaocia- 
tion.  was  lieli!  at  Sion  Collega  on  Wednesday,  30th  April.  The 
election  of  seveu  new  Members  \('fts  confirmed,  and  the  names  of 
two    Oandidatea  for  admisBtoti  were  read  and  suspended. 

itfy.  E.  Wtdter  Maviiultr  said  the  Counai!  had  decided  to  revise 
the  lajit«rD-slide  collection  and  bring  it  up  to  diite,  ajiA  a  Uoinmittee 
lukd  been  appointed  for  the  purpose,  and  he  appealed  to  tlie  Mem- 
l»iw  tor  advice  and  assistance.  The  opinions  of  borrowers  as  to 
deficiencies  in  the  eolleution  would  be  valuable,  and  helpers  were 
wanted  in  the  work  of  making  new  slides.  There  were  two 
liintii^et  departments — one,  the  making  of  negatives  from  which 
"lea  could  be  made,  and  the  other  the  making  of  the  slides 
lojselves.  The  work  of  revision  was  tolerably  heavy,  as  thfr^ 
ociation  had  something  like  3000  negatives  and  2000  slidef 
,.  ir  collection.  No  doubt  many  Members  had  interesting  laotern- 
-Biides,  and  if  they  wouid  give  copies  of  them  to  the  collection  the 
Council  would  be  grateEul.  They  would  be  particularly  glad  to 
increase  their  collection  of  slides  of  private  observatories.  The 
Janterii^lide  department  was  closed  till  the  end  ui  Septemher, 

-i/j-.  Maund^  read  a  note  from  Prof.  Broola,  of  Smith  Observa- 
tory-, Geneva,  U.S.A.,  respecting  the  discovery  of  the  first  comet 
of  bVtia  year.  The  comet  is  moderately  bright,  telescopif,  nith  a 
"very  minute  stellar  nucleus  and  a  short  tail. 

Some  astronomical  photographs  presented  to  the  Association  by 
34i.  Alexander  Smith  were  then  eshibited,  including  a  fine  view 
flf  tile  central  portion  of  Orion  and  another  of  the  Uyadea. 

,jtf»-.  Walter  Ooodacre  (Director  of  the  Lunar  Section)  gave  the 
rwolta  of  observations  of  the  'J'otal  Ei'lipse  of  the  Moon,  April  22, 
igoa,  by  several  memberB  of  the  Section.  The  weather  generally 
"ws  cloudy  and  unfavourable,  Mr.  Goodacre  then  referred  at 
sdtiie  length  to  the  astronomical  work  of  the  late  Herr  J.  N. 
Erieger,  who  died  recently  at  San  Eemo  at  the  early  age  of 
37  years.  It  was  from  Trieste  that  his  first  volnme  of  the 
"TrieBte  Moon  Atlas"  was  dated  (Nov,  15,  1897).  His  idea  was 
to  complete  the  Atlas  in  eight  volumes,  and  he  estimated  the  time 
it  would  occupy  at  from  eigbt  to  ten  years.  He  had  so  far  com- 
pleted his  design  that  the  whole  of  the  telescopic  work  was  flniahed, 
»Dd  he  was  engaged  on  the  letterpress  description  when  death 
overtook  him.  The  first  volume  of  the  Atlas,  in  which  there  was 
■^'ery  promise  of  a  splendid  contribution  to  the  knowledge  of  the 
™ar  surface,  consisted  of  28  beautifully  eiecuted  plates,  which 
in  all  63  lunar  formations,     tn  comparing  the  plates  in 
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HoiT  Krieger's  Atlas  witt  the  actual  lunar  photograplis,  one  was 
struck  by  the  excellent  results  he  had  obtaiuBd. 

Mr.  C.  T.  Whitmell  read  a  paper  oa  "Venus  at  Maximum 
Brilliancy."  He  proposed,  he  said,  to  consider  what  variations  in 
maximum  brilliancy  might  occur  when  account  was  taken  of  the 
ccceatricities  of  the  orbits.  The  result  of  his  inveBtigations  was 
that  the  ratio  oE  masinmm  brilliancies  in  the  most  and  least 
favourable  conditions  was  =i-g^=g.  As  Venus  aad  the  Earth 
returned  in  about  eight  years  to  positions  nearly  identical  witb 
their  previous  positions,  they  had  an  approach  to  a  recurrina; 
cycle,  the  conditions  in  January  and  Maj-ch  1902  being  practically 
a,  repetition  of  those  in  January  and  March  1894. 

Mr.  Whitmell  also  read  a  note  on  the  "  Ked  Plash  at  Sunset." 
He  said  it  occurred  to  him  some  time  a^  that,  under  suitable- 
conditions,  there  might  be  seen  at  sunrise  and  sunset  not  only  a 
green  flash,  but  also  a  red  flash,  the  former  at  the  top,  the  latter- 
at  the  base  of  the  Sun's  disc,  provided  that  in  each  case  the  r«st 
of  the  disc  was  hidden,  so  that  glare  was  absent.  In  the  belfry 
of  the  Wealeyan  Chapel  on  the  west  side  of  Woodhouse  Moor, 
Ijceds,  there  were  narrow  horisontal  openings,  through  which,  at 
certain  times,  the  setting  Sun  could  send  his  rays  to  an  observer 
at  the  large  band-stand,  about  300  y^rds  away.  On  Saturday, 
April  a6,  between  7.15  p.m.  and  7,30  p.m.,  he  observed  through 
the  openings  no  fewer  than  three  green  and  three  red  flashes. 
The  red  ones  were  seen  just  as  the  base  of  the  Sun  successively 
revealed  itself  below  each  of  the  upper  edges  of  the  three  openings. 
The  green  ones  were  seen  just  as  the  top  of  the  Sun  disappeared 
behind  each  of  the  lower  edges  of  the  openings.  Moving  a8id» 
afterwards,  in  order  to  watch  the  actual  sunset  on  the  true  horizon, 
distant  some  three  miles,  he  observed  a  beautiful  bluisb-green  flasli 
just  as  the  Sun's  tip  sunk  out  of  sight  at  7*'  23"". 

Dr.  Downhig  said  that,  with  regard  to  Mr.  Whitmell's  remarks- 
about  the  orbits  of  Venus  and  the  Earth,  there  was  one  matter  he 
would  like  to  point  out,  naioely,  that  the  present  state  of  things 
was  not  permanent.  Nothing  in  Nature  was  permanent.  The 
perihelia  of  the  Earth  and  of  Venus  were  in  motion  at  diffei-ent 
rates,  and  the  time  would  undoubtedly  come  when  the  perihelion 
of  the  Earth  would  have  the  same  longitude  as  the  perihelion  of 
Venus. 

Mr.  A.  C.  D.  Ci-ommtUn  remarked  that  Mr.  Marth  bud  a  rather 
amusing  paper  in  the  Monilth/  Notices  several  years  ago  on  the 
"  Maximum  Brightness  of  Venus."  The  Nautical  Almanae  used 
to  predict  the  time  of  maximum  brilliancy  to  the  minute.  Mr. 
Marth  pointed  out  in  his  paper  that  iu  several  instances  when 
the  Naulieal  Almanac  professed  to  give  the  nearest  minute  it 
was  two  days  wrong.  The  reason  was  that  they  calculated  the 
distance  of  Venus  from  the  Earth  at  such  maxima  on  the  assump- 
tion of  circular  orbits. 

Ml-.  </.  F.  Chambers  said  he  had  been  in  communication  with 
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Set«.«r  Iniquefl,  the  Uireotor  of  the  Madriil  Observiitorr,  m  to  the 
fui"fcabilitj  of  the  Balearic  lalea  as  n  atatioii  for  observing  t!ie  total 
efi  i  ;pse  of  the  Sun  for  i  i;o5.  It  did  aot  appear  that  the  Balearic 
Isl-«3S  offered  any  advantages  over  the  Spanisli  raninlaiid.  Sdjioi' 
lai<3iiea  infonned  hiiii  that  the  circumatances  of  the  eclipse  of 
Au>a_-il  17,  1912,  had  already  been  completely  calculated  at  Madrid. 
Tl»  ^^  eclipse,  taken  as  a  whole,  was  an  annular  oue,  but  «'ouId  be 
tofcami  for  the  short  time  of  4'-6  over  the  N.W.  cornor  of  Portugal 
on.«:i  Spain.  The  central  line  entered  Portugal  near  Figueira  da 
irc»=^  ,  and  passing  near  Laraego,  Chaves,  Braganfj-a  in  Portugal,  and 
Ov^iedo  in  ypain,  quitted  the  land  near  the  town  of  Gijon. 

— Zlt/c.  OrwnmeUn  said  he  was  very  uinch  interested  in  what 
JI «-~  _  Chambers  had  said  about  the  Spanish  ccUpse  of  the  Sun  of 
19  ac  2.  The  results  oonlirined  those  which  he  hod  got  out,  viz, 
lU^»-"t  there  would  be  a  few  seconds  of  totality  in  Portugal.  Some 
\if>  «=*  pie  claimed  that  the  eclipae  would  only  be  nanular.  It  would 
foK— Kn  a  unique  phenomenon,  having  the  Kun  obscured  just  for 
(h.xr-«3e  or  four  seconds,  and  no  doubt  the  ring  of  the  chromosphere 
*c>  tjld  be  visible  round  the  Mun,  He  thought  also  tiiat  the 
ip«3ctrum  of  the  '-flash"  might  be  photogi-aphed  right  rouad  tbit 
Siiia'a  limb. 

~ln  reply  to  Mr,  Whitmell,  Mr.  Cromtnelin  stated  that  he  used 
l^e  value  15'  3i"'76  fcT  the  Moon's  mean  aemidiameter.  That 
*&»  the  value  used  by  the  American  Epheraeris  up  to  the  year 
1902.  The  Nautical  Almanac  for  1905,  which  had  recently 
appeared,  used  a  smaller  value  for  ecHpses,  viz.  15'  3i"'47.  EveTi 
tills  smaller  value  woidd,  he  thought,  give  a  second  or  two  of 
totality  in  Portugal  in  igiz.  Personally  he  was  of  opinion  that 
the  new  Xautkal  Almanac  value  was  too  small.  It  was,  however, 
a  great  improvement  on  the  one  used  hitherto,  viz,  15'  32''"6g, 

Mr.  Cha-nibert  said  he  did  not  thiuk  the  Director  h;:d  expressly 
slated  what  value  of  the  Moon's  diameter  he  had  used ;  but  he  did 
taj  something  to  the  effect  that  the  computations  had  been  carried 
out  in  a  very  comprehensive  manner. 

Mr.  George  0.  Bompas  read  a  lengthy  paper  on  the  "  Zodiacal 
Light."  The  writer  reviewed  the  accounts  of  the  prim:ipal  writers 
on  the  subject  and  concluded  that  the  meteoric  theory  of  its  origin 
was  now  generally  accepted.  The  observations  he  had  citea  of 
the  extension  of  the  Bodiucal  light  beyond  the  Earth's  orbit  in  the 
direction  of  the  Biui's  antiapex  seemed  clearly  to  indicate  elliptical 
meteor-orbits  having  their  aphelia  in  the  direction  beyond  the 
Earth's  orbit  and  their  perihelia  within  it.  Such  a  meteor- 
system  appeared  best  to  explain  the  phenomena  of  the  zodiacal 
light.  If  the  zodiacal  light  was  due  to  the  Sun's  light  reflected 
from  the  meteor-streams  circling  round  the  Sun,  a  similar,  but 
brighter,  light  should  be  seen  in  a  total  echpse  close  to  the  Sun 
extending  along  the  ecliptic.  Such  an  appearance  w  as  presented 
by  the  coronal  streamers. 

Mr.  Maumler  said  he  feai'ed  Mr.  Bompas's  very  striking  and 
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»  ivaoftpch  vaa  only  another  proof  of  how  difficult  it »_ 
to  Sorm  »  mlAdmetart  expUaatioa  of  the  zodiiical  light.  It  seemei 
?o  b«'j&«n>tw  that  if  it  was  due  to  a  meteor-stream  the  aphelion  a 
« Wli  •»!»*  uotMile  Ih*  Earth's  orbit,  its  appearance  would  be  vsr; 
.iiCRrro:  to  tiiat  »bicb  it  aow  presented,  becausa  twice  every  j 
f-j.-  'iirtn  touid  have  passed  through  the  Btreani.  As 
i,'i.-i>aiW  ;he  sirvani  the  breadth  of  the  Kodiacal  light  woul< 
MS-  i»Tv>:4.-\I  n4udly,  and  probably  oa  the  Earth  paaaed  througl 
'.  t  .1;.  t-vt»-*hi>wi?t  vfould  result  at  a  point  the  co-ordinates  o 
•  :i>,i>  .-v>util  be  precisely  determined.  Seeing  that  the  richest 
uvc-<'(--s£tvMm  oi  which  tliey  linew,  namely  the  Leonids,  had 
iiUwiy  Ru!vd  lu  vwt  to  be  aeen  out  in  the  open  eky,  it  would  seeni 
clkwr  Ute:  tb*  lo&acal  meteor-stream  should  show  itself  ou  these 
-wiuionn  :Euiu«u«i<Iy  more  magnificent  than  the  Xoveniber  meteor- 
'OK>ut'ri  i.'£  iS_j3  or  i866.  Further,  the  general  appearance  of  the 
b,^taK-»l  light  would  certainly  alter  as  we  drew  near  to  it.  It 
*"ulil  t>r«Mdvii  rajiidly  and  ita  apparent  shape  and  position  would 
oh-uit^.'.  Nor  could  he  agree  that  the  corona  might  be  the  inmost. 
iiur«tv>ii  of  the  lodiacal  light.  The  structure  was  altogether  different 
Hjhl  1  h->  <.>MMiu>l  streamers  lay  in  altogether  a  different  direction 
(tvHt  ttK>  wliptii'.  especially  in  the  eclipse  of  1898. 

Kt>i»l>-iii({  tfl  Mr.  Whitmell.  .Vr.  Maunder  said  he  thought  it  w 
^^tJHhtJIy   awctfpted  that  the  lodiacal  light  was  due  to  reflected 

M'^r  t.  ,*l.  SeUlU,  of  Xaawpoort,  Cape  Colony,  contributed  a 
11  "Th*  (Ireat  Southern  Comet  of  1901,"  in  which  he  drew 
attvutkia  to  a  very  faint  northern  lateral  extension  from 

,  t»«ul.  an  otwertation  which  had  been  confirmed  by  Mr.  E. 

"Vhi'  n«ding  of  an  interim  report  oP  the  Variable  Star  Section 

.(ji^rAuted  by  the  Director,  Col.  E.  E.  Marlcwick,  concluded  the 


KOVIL  METEOEOLOGICAL  SOCIETY. 

i'HtltiM  'Ji  tkw  afternoon  Meetings  of  the  Session  was  held  at  the 
Svt;wliv\  rtMDis,  70  Victoria  Street,  Westminster,  on  Wednesday 
^    -I,  ,Wr.  IV.  H.  Dinn,  B.A.,  President,  in  the  Chair. 

i  ■..,..   /'■   W  dion^ Barker  read  It  Hep ort,  prepared  ^iy  Mr.  Dines 

jmiMstf.  (Ml   Ihtt  Wiud-foi-ee    Experiments  which  had  been 

^^H^  tt-MX  '  Worcester  '  off  Greenhithe,  and  at  Stoneness 

17   v*r«I»  from  the  ship,  on  the  north  bank  of  the 

v.\)^4-iiut^nts  were  in  continuation  of  those  00  the 

iUMUK>mtitt<rs   at   different  elevations   which    were 

%  ifcw  ;  Woreostep '  a  few  years  ago.     All  the  observa- 

■■'•■  wi»h  tUi'  pressure-tube  anemometer.     The  broad 

I  iWt    tho   lighthouse  experiences  steadier  and 

)ktm  Ihv  '  Worcester,'  the  velocity  being  about 

^  KOtwilhstiinding  the  fact  that  the  elevation  is 
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less   than  one   half ;    but  that  in  both  positions   the  extreme 
velocities  reached  in  the  gusts  are  about  equal. 

Br.  H.  B,  Mill  read  a  paper  on  "The  Cornish  Dust-fall  of 
January  1902."     When   the   West   of  England  newspapers  of 
January  24th  announced  falls  of  *'  pink  snow  "  and  "  muddy  rain  " 
in  several  parts  of  Cornwall  and  South  Wales,  it  seemed  to  the 
author  possible  that  fresh  light  might  be  thrown  on  what  is,  at 
present,  the  chief  object   of   progressive  meteorology,  viz.,  the 
movements  of  the  upper  air.     He  therefore  took  steps  to  collect 
as  much  information  as  possible  from  the  whole  of  the  district, 
and  found  that  the  phenomenon  was  reported  from  75  different 
places  in  the  south-west  of  England  and  Wales.     These  were  all 
south  of  a  line  joining  Milford  Haven  and  Chepstow,  and  west 
of  the  meridian  of  Bath.      By  means  of  a  map  Dr.  Mill  showed 
that  four    separate    areas   were   visited    by   the    dust    between 
January  21    and   23,   viz.: — (i)    Cornwall,    1400   square  miles; 
(2) North  Devon,  150 square  miles;  (3)  Milford  Haven,  50 square 
miles ;   and  (4)  Bristol  Channel,  600  square  miles.      The  dust 
appears  to  have  been  confined  mostly  to  low  rather  than  high 
ground,  for  none  was  reported  to  have  fallen  on  the  Mendip 
Sills,  Dartmoor,  Exmoor,  and  the  Welsh  mountains.    The  obser- 
vations show  that  the  22nd  was  undoubtedly  the  day  when  most 
falls  occurred,  and  that  the  colour  of  the  dust  was  yellowish  or 
brownish.     Prom  a  consideration  of  the  meteorological  conditions 
at  the  time  and  for  several  days  before,  the  author  is  inclined  to 
believe  that  the  evidence  points  to  the  dust  having  been  trans- 
ported in  the  upper  air  from  the  African  deserts. 


Real  Paths  of  Eighteen  Meteors  observed  at  Two  or 
more  Stations  during  the  Years  1875-80. 

IiifCLULEi)  in  some  of  the  last  reports  of  the  Luminous  Meteor 
Committee  of  the  British  Association  are  records  of  certain 
accordances  discovered  among  meteor  observations,  the  discussion 
of  which  was  postponed  to  a  more  convenient  season.  Mr.  Denning 
has  recently  pointed  out  to  the  writer  the  desirability  of  computing 
r^l  paths  in  these  cases,  and  the  residts  obtained  are  tabulated 
below.  Two  other  meteor-paths  have  been  added,  namely,  for  the 
^^bjects  of  1877,  May  30,  11**  26™,  and  1879,  November  12,  10^ 
^^2"*,  also  mentioned  by  Mr.  Denning  as  requiring  calculation. 
The  latter  of  these  was  a  very  interesting  Leonid,  described  at 
f ristol  as  appearing  (with  a  path  98°  long)  when  the  radiant  was 
]U8t  rising ;  the  former  was  an  early  member  of  a  shower  that 
becomes  very  conspicuous  during  August.  The  resulting  beginning- 
J^eights  of  two  meteors,  as  well  as  the  real  velocities  of  a  few,  are  so 
^^e  that  it  is  probable  that  such  a  great  divergence  from  the  usual 
values  originates  in  what  may  perhaps  be  the  approximate  nature 
Oi  some  of  the  observations.  The  most  important  among  the  re- 
claming meteors  are  an  early  and  a  late  Perseid  and  a  Quadrantid. 
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Saturn  and  Vesta. 
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Conjunction  of  Saturn  with  Vesta. 

As  excellent  opportunity  will  be  afforded  for  picking  up  Ves*"* 
on  about  Junfe  24,  when  the  planet  passes  within  half  a  degr^ 
south  of  Saturn.  The  relative  positions  of  the  two  objects  ^ 
transit  on  several  nights  near  the  time  of  their  nearest  approa€3 
will  be  as  follows  : — 
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Vesta  will  be  about  6th  mag.  at  the  time ;  but  the  Moon,  bein^ 
only  a  few  days  past  the  full,  the  planet  will  be  invisible  to  th€ 
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xi.2i»ls:ed  eye.  Both  Vesta  and  Saturn  may  be  seen  in  the  same 
■telescopic  field,  the  distances  separating  the  objects  being  about 
I  y  '  on  June  22  and  23,  21'  on  June  24,  and  26'  on  June  25. 
Tbi^re  will  be  no  bright  stars  near.  The  two  planets  will  rise 
about  9.30  P.M. 

3B£8hop8ton,  Bristol,  W.  F.  DeN^KG. 

1902,  May  18. 


The  Flash'Spectrum. 

T:h:b  remarks  made  by  Mr.  Evershed  and  Mr,  Mitchell  in  the  last 

i^ixmber  of  the  Observatory  suggest  that  the  full  significance  of 

entianced  lines  has  not  yet  been  completely  grasped  by  them.     The 

enlianced  lines  in  the  spectrum  of  a  metal  are  conveniently  defined 

as  lines  which  are  brighter  in  the  spark  than  in  the  arc  spectrum  ; 

but:    the  spectrum  of  a  Cygni,  which  consists  almost  entirely  of 

enlianced  lines,  indicates  that  they   are  much  more  than  this, 

Da.ii:iely,  that  under  certain  conditions  they  constitute  a  separate 

spectrum,  in  the  case  of  several  metals,  quite  free  from  admixture 

witbi  the  ordinary  arc  lines,  and  should  therefore  be  discussed 

alro  ost  as  if  they  were  spectra  of  new  substances. 

^IVlr.  Evershed  has  certainly  got  so  far  as  to  recognize  that  seven 
abxnormally  bright  lines  of  the  flash-spectrum  coincide  with  en- 
hixxced  lines  of  iron  as  given  by  Lockyer.  Other  coincidences, 
hoxvever,  he  thinks  are  of  no  significance,  because  the  solar  lines 
in  ^.'bout  the  same  position  have  a  double  or  multiple  origin  ;  but, 
^^^trxitting  the  undoubted  presence  of  other  enhanced  lines  of  iron, 
^^  ^ttxust  be  allowed  that  a  coincident  enhanced  line,  although  in  a 
S'^'^xip,  contributes  its  share  to  the  intensity  of  the  corresponding 
flasti-iine  and  must  not  be  regarded  as  absent.  The  weaker  en- 
^^■^xcjed  lines,  like  the  weaker  lines  of  any  other  spectrum,  may,  of 
coyi^xrse,  be  wanting.  Mr.  Evershed  states  that  14  of  the  21 
pO">^^»^cident  enhanced  lines  of  iron  which  he  finds  are  of  "  normal 
mt^nsity  "  in  the  dark-Kne  spectrum ;  I  do  not  know  the  exact  lines 
^  ^ivhich  he  refers,  but  if  any  of  them  are  included  in  the  following 
^^t^l  e,  I  fear  I  should  not  be  in  agreement  with  him.  In  this 
tab>X«  I  have  selected  the  solar  fines  of  intensities  3,  4,  and  5 
giv-^n  in  Eowland's  tables  for  a  very  limited  part  of  the  spectrum, 
wtiich  are  attributed  to  iron,  or  which  have  since  been  ad- 
tJttitited  to  be  due  to  iron,  and  have  compared  them  with  the 
ftasli-lines  tabulated  by  Mitchell,  the  lines  throughout  being  so 

selected  that  there  is  no  danger  of  confusion  with  lines  of  other 

elements. 
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Selected  Iron  Lines  in  Sun  and  f  lasli. 
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The  obvious  inference  is  that  the  nonnal  intensity  in  the  flash- 
spectrum  of  an  ordinary  solar  line  of  intensity  3,  4,  or  5  due  to  1 
iron  is  something  less  than  1,  while  the  average  intensity  for  the 
four  enhanced  lines  in  the  flash  reaches  the  abnormal  amount  of 
2'75  on  Mitchell's  scale.  Surely,  we  have  here  an  indication  that 
the  enhanced  lines  of  iron  are  of  special  significance  in  the  spectrum 
of  the  flash-stratum. 

Mr.  Mitchell  states  that  in  the  Hash -spectrum  he  certainly  flnds 
30  out  of  the  53  enhanced  Hues  of  titanium  for  which  wave-lengths 
have  been  published  by  Sir  Norman  Lockyer,  but  addd  that  "every    ■ 
one  of  these  30  lines,  without  exception,  appears  as  a  strong  line    \ 
in  the  solar  Bpectrnm,"  and  goes  on  to  say  that  the  coincidences    _ 
prove  nothing,  because  "  where  there  are  strong  I'raunhofer  lines 
we  expect  strong  reversals  in  the  flash."     The  following  table,  in 
which  I  give  solar  lines  of  intensity  3,  which  Mr,  Mitchell  agrees 
may  he  safely  attributed  to  titanium,  will  indicate  what  is  here 
understood  by  a  "  strong  "  Fraunhofer  line  : — 

Selected  Titanium  Lines  in  Sun  and  Flash. 


X  Bowland. 

in  Sun.' 

X  Flush, 
Mitclieli. 

iDtensity 
io  Flash. 

Line. 

No. 

Yes. 

Tea. 

44,8-0 

45.1-906 

4S'8-198 

4S1S-2 

4517-490 

4544-864 

4590"6 

4590-1 

- 

•Setiog  that  four  of  the  enhanced  ]mea  occur  in  this  tahle,  \tfl 
may  take  it  that  Mr.  Mitchell  considers  a  line  of  intensity  3  tS 
tlie  Sun  to  be  &  "  strong  "  line  ;  if  this  he  bd,  1  would  ask  why  ad 
the  above  Hues  do  not  appear  as  strong  lines  in  the  Saah,  as  he  says 
lie  would  espect  thorn  to  do,  und  why  the  enhanced  lines,  as  in  the 
case  of  icon,  art:  not  only  present  in  the  flash,  but  are  among  the 
strongest  lines  ? 

JDifierances  iu  the  heights  to  which  difftrent  vapours  extend  mayJ 
perhaps  be  a  factor  in  determining  the  relative  brightnesses  fflEj| 
liiKis  of  different  elements  in  the  flash,  but  cannot  be  the  5 
explanation  of  iaveraions  ot  intensity  in  lines  belonging  to  th« 
sftme  element. 

A.  perusal  of  Mr.  Mitchell's  complete  tables  confirms  the  idea 
^vhich  I  formed  from  his  abstract.  It  is  only  by  a  process  0 
averaging  the  intensities  of  the  Fraunhofer  and  flash  lines  that  h 
*^iild  be  led  to  make  such  a  statement  as  that  "  for  each  and  ever_, 
elenaent  the  brighter  the  solar  line  the  brighter  the  flash-Une" 
corresponding  to  it."  Ot"  the  very  last  two  lines  which  he  gives, 
^ch  of  which  is  undoubtedly  due  to  iron,  the  one  at  4934'!  is  of 
iotenaity  5  in  the  Sun  and  3  in  the  flash,  whUe  that  at  4920-7  is 
^Qfcejisity  10  in  the  Sun  and  only  1  in  the  flash.  Need  it  be  added 
that  the  former  is  an  enhanced  line  and  that  the  latter  is  not  ? 

The  facts  above  stated,  together  with  the  more  complete  dis- 
cussion given  in  Sir  Norman  Lockyer's  report  on  the  eclipse  of 
189S,  indicate  a  very  close  connection  between  the  flash-spectrum   _ 
^<i  the  enhanced  lines,  and  appear  to  show  that  the  Haah-spectruna^B 
IS  iiot  a  mere  reversal  of  the  Praunhofer  lines,  either  as  a  whole  o^H 
"itis  variations  from  element  to  element.     We  seem,  in  fact,  to  btf^| 
''fiven  to   the   conclusion   that  while   the  Fraunhofer  spectruni^B 
closely  approximates  to  the  arc-speclrum  of  the  various   metab^B 
fepr-eaented,  the  flash-spectrum  is  produced,  at  least  in  great  partj^ij 
''?    "V-apours  in  a  condition  intermediate  between  that  of  the  arc 
^ii<i   that  which  gives  the  enhanced  hnes  alone  in  such  a  star  as 
"  *-^>'gni.     The  latter  spectrum  confirms  the  results  of  experimental 
WEix-i  in  showing  that  tha  purely  enhanced-line  spectra  consist 
01  «i«mparatively  few  lines,  but  they  are  not  the  less  important  for 
*|*^-t ;  no  one  doubts  the  presence  of  sodium  in  the  3an,  althoiigh.^ 
•■^^^"e  are  only  1 1    coincident  lines  as  against   the    2000  whiol^H 
•^^^^^xonstrate  the  presence  of  iron.     The  passage  from  the  complejrH 
?^*^~spectrum  to  the  comparatively  simple  enhanced-line  spectrum 
18  ixot  abrupt,  and  it  is  for  this  reason  that  in  a  vapour  of  inter- 
''^^cJiate  state  lines  of  both  descriptioils  are  found.     In  the  case  of 
^^iJar  spectiiv  the  gradual  change  from  one  spectrum  to  the  other 
<^^^  be  easily  traced. 

The  precise  difference  between  arc  and  enhanced  lines  may  not 

"^     perfectly    understood,   but   if   we  attribute   it   to  the  higher 

^^'^peratuM  of  the  spark,  in  accordance  with  the  general  view,  it 

ttOes  not  necessarily  lend  to  any  improbable  suppositions  as  to  the 

oistribntion  of  temperature  in  the  neighbourhood  of  the  photo- 
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sphere.  Sir  Norinaii  Lockyer's  opinion  that  the  Fraunhofer 
sorption  is  produced  by  the  absorption  of  cool  vapours  al><^~*'^ 
the  flash-atrntiici  involves  a  distribution  of  temperature  wli»  *^_" 
presents  no  ijiificulty.  But  it'  the  Praunhofer  absorption.  >? 
produced  by  i-apoura  which  are  beneath  the  flash-stratum,  itwoi-^'^-J 
seem  that  we  have  a  hotter  stratam  overlying  a  cooler  one,  wbi^^^ 
would  at  first  sight  seem  irapoasible.  On  this  point,  however-* 
may  quote  the  foUowiog  remarks  made  by  Dr.  Johnstone  Stoo  ^y  ' 
ini896{Jb«rM.  B.  ji,  jl.vol.vii.  p.  103) : — "  Everywhere  inside  t-t^  *® 
photospheric  layer,  and  for  a  short  distance  outside,  there  prera;*--'^ 
a   higher  temperature,    so   that  the   photosphere   is   a   layer      ^^^ 

L  temperature  with  higher  temperatures  on  either  si*:^^  J 


% 


of  it." 
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CORRESPONDENCE. 

To  the  Editors  of '  T7ie  Obsei-vaiory.' 

Cassini  and  the  Solar  Parallax. 
Gentlemen, — 

There  have  been  many  martyrs  of  science  besides  those 
recorded  in  Brewster's  well-known  book  ;  and  amongst  these  the 
Abbe  Chappe  d'Auteroche  was  undoubtedly  one.  Bom  in 
Auvergne  in  the  year  1722,  Le  made  an  expedition  into  Siberia 
to  observe  the  transit  of  Venus  in  1761,  and  successfully  accom- 
plishe-d  his  object,  taking  observations  of  both  phases  of  the 
phenomenon  at  Tobolsk.  His  account  of  his  journey  was 
published  at  Paris  in  1763,  and  as  some  parts  of  it  were  far 
from  complimentary  to  the  fiuasiin  government  of  that  countrr, 
a  work  called  "L' Antidote  ou  Examen  du  mauvais  livre  intitule 
'  Voyage  en  Siberie  fwt  en  176 1,  contenant  les  moaurs,  les  usages 
des  Busses  et  I'etat  actuel  de  cette  Puissance,'"  appeared  at 
St.  Petersbui^  seven  years  afterwards,  and  was  attributed  to 
the  Empress  Catherine  II."  The  same  devotion  to  scienoe 
which  led  Chappe  to  brave  the  perils  ot  a  Siberian  journey 
in  those  days  induced  him  eight  years  later  to  run  w  hat  proved 
to  be  a  greater  risk,  in  crossing  the  Atlantic  Ocean,  and 
proceeding  through  Mexico  to  California,  for  the  purpose  of 
observing  the  tmnsit  of  1769.  From  this  journey  he  never 
returned.  The  whole  party  were  in  turn  smittt-n  with  fever 
not  long  after  the  pheuomeuon  had  taken  place;   tenderly  did 

and 
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Chappe  care  for  the  otliers  till  seized  himself. 
thftt  he  might  have  recovered  but  for  Mh  temerity 

whilst  apparently  convalescent  the  eclipse  of  the  Mooi. «. 

He  died  ou  August  i  ;  and  his  papers  were  brought  home  uy 
Pauly,  almost  the  only  survivor  of  the  party.  The  transit  of 
Venus  was  observed  at  Sau  Joseph,  not  far  from  Cape  San  Lucas, 
the  southern  point  of  the  peninsula  of  California,  not  the  most 
fiivoiii-able  I'osition,  but  Chappe  feared  time  «'ould  not  allow  (the 
voyage  and  journey  haviDg  taken  longer  than  he  expected)  oE 
proceeding  further. 

His  diary  and  observationM  were  put  into  the  hands  of  J.  D. 
Cassiui,  son  of  the  director  of  the  Paris  Observatory  (and  then 
atyled  "  direeteur  en  survivance  "),  who  afterwards  became,  on  his 
Father's  death,  director,  taking  the  title  of  Comte  de  Thury.  He 
published  the  account  of  Chappe's  journey  in  his  own  words,  with 
SL  discussion  of  the  results  of  his  observations — the  work  appearing 
in  1772  under  the  title  "Voyage  en  Californie  pour  TohBervation 
Ju  passage  de  Venus  sur  le  disque  du  Soleil,  le  3  Juin,  1769." 
"We  are  all  familiar  with  Stone's  remarks  on  the  observations 
of  Chappe  and  Paoly  in  the  Monthly  Noiicfs,  vol.  xiviii.  p,  255, 
soon  a^r  his  discussion  of  the  observations  of  Mars  at  its 
opposition  in  1862  had  made  it  clear  that  Encke's  value  of  the 
solar  parallax  was  about  a  quarter  of  a  second  too  small. 

Cassini  appends  to  his  work  on  Chappe's  journey  and  obser- 
vations a  supplement  entitled  '  Histoire  abrdgee  de  la  Parallaxe 
du  Soleil,'  in  which  he  gives  a  sketch  both  of  previous  attempts  to 
determine  the  solar  parallas,  and  a  brief  examination  of  the 
observations  of  the  transits  of  Venus  in  1761  and  1769  with  their 
results.  His  final  conclusion  is ;  "la  paraUaxe  moyenne  de  buit 
secondes  et  demie  etant  celte  qui  s'accorde  avec  les  meilleures 
observations,  celle  qui  avoit  deji  etd  indiqm^e  par  le  passage  de 
1761  ;  on  pent,  a  ce  que  je  erois,  J'adopter,  sans  craindre  de 
s'eloigner  beaucoup  de  la  verite."  But  as  most  of  the  values  which 
be  quotes  exceed  this  by  about  o"-2,  I  presume  he  means  that  ho 
did  not  consider  the  parallas  known  more  accurately  than  to  the 
nearest  half -second.  Lalande,  rejecting  the  Wardhus  observations, 
found 8""5;  Pingre's determination  amounted  to  8'''8S,o"'o8 greater 
than  what  is  now  internationally  accepted  as  the  most  probable 
true  value,  8"'8o.  It  was  very  unfortunate  that  Cook's  party  was 
the  only  one  which  succeeded  in  observing  the  transit  in  the 
■outhem  hemisphere.  Chappe  had  originally  intended  to  endeavour 
to  do  so,  and  to  observe  the  transit  on  one  of  the  Solomon  Islands, 
but  he  could  only  have  reached  that  region  on  a  Spanish  vessel  and 
by  the  consent  of  the  court  of  Spain,  which  was  very  unwilling 
that  foreigners  should  acquire  a  knowledge  of  those  seas,  and 
therefore  proposed  to  him  as  an  alternative  to  afford  him  a 
passage  to  Mexico  for  observation  in  California,  which  was  what 
he  actually  carried  out.      Yeron  also  hoped  to  observe  in  the 


1 


238  Cori-fsjmuleiice.  [No.  :n9j 

BOutiem  hemlspbei-o,  and  for  that  purpose  nccoinpunied  Bougaiu^ 
ville  in  liia  voyage  round  tlie  world.  The  ship  got  out  of  th^ 
southern  seas  too  soou,  and  he  arrived  at  Pondicherry  (where  h» 
soon  at'tecwards  died)  too  late  for  the  transit. 

Yours  faithfully, 

Bliioliheat].,  1501.  Maj  1.  W.  T.  LtNK. 


The  Solar  Ecl'qise  of  August  28,  a.ii.  360, 

GBUTIiEMEIf, — 

ilr.  Monck,  in  yoni-  last  uumbir,  c»lls  attention  to  thia 
eclipse,  whiuh  he  says  seems  to  him  "  to  prove  that  the  tables  used 
in  the  computation  were  inaccurate."  The  eclipse  in  question  i^ 
certainly  one  of  the  best  atteeted  in  history,  being  mentioned  bj  a 
trustworthy  historian,  who  was  himself  an  eye-witness.  Its  i;ir» 
cumstancea  are.  discussed  by  Prof.  Ginzel  in  bis  monumental  work 
'  Bpezieller  Kaaon  der  Sonnen-  und  Mondfinjtemisse,'  p.  zia^ 
He  thinks  it  quite  possible,  accoi^ling  to  oui'  present  tables,  that 
a  small  eclipse  (somewhat  augmented  by  refraction)  may  havft 
been  visible  at  sunrise  to  the  Homan  army  in  the  positioa  it 
occupied,  and  that  reports  (perhaps  derived  from  Persian  priaouers) 
were  afterwards  received  of  its  having  been  much  larger  and 
of  longer  duration  in  regions  further  to  the  east,  which  led 
Ammianus  to  modify  in  his  histury  the  account  of  what  he  had 
himself  seen.  Indeed  as  it  stnnds  it  cannot  apply  to  an  edipse  aa 
witnessed  at  one  place.  Ginzel  concludes  with  the  remark  :— 
"Das  fur  den  gemeinen  Mann  Wuuderbare  an  der  Baehe  mag 
Ammianus  veranlassen.  von  dem  Hervortreten  von  Sternen  '  vom 
friihen  Morgen  his  ^um  Mittag  bin  '  bu  sprechen." 

Tours  faithfully, 
Blartiienlh,  1901,  Mbj  j.  W.  T.  Lxy 


P holographic  Surveying. 

GEDTTLBMEff, 

The  refreshing  discussion  at  the  meeting  of  the  Koya] 
Astronomical  Society,  reported  in  the  April  number  of  the 
Ohsei'vatorij,  calls  for  a  word  from  me.  Prof.  Turner  and  I  need 
scarce  differ  about  the  priority  of  the  idea  of  determining  the 
position  of  points  from  their  pictures  on  a  pair  of  plates  exposed 
ID  the  same  vertical  plane  and  at  the  ends  of  a  base,  for  the  theory 
of  the  method  is  practically  the  same  with  that  of  stereoBCopiO 
pictures  given  in  text-books  of  Geometrical  Optics,  Heath's  top 
instance,  the  sole  difference  being  one  of  scale.  Beyond  this,  our 
common  ground,  there  only  remain  the  interesting  derelopmento 
which  Prof.  Turner  has  given,  and  the  idea  of  the  application  ol 
stereoscopic  measurement  to  surveying;,  which  Prof.  Turner  sayi 
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bad  not  occaried  to  him.  My  object  in  calling  attention  to  my 
preirimifi  paper  on  the  subject  was  simply  to  be  allowed  to  bring 
the  work  I  had  undertaken  to  a  conclusion. 

^  grant  has  been  made  by  the  Prime  Minister  of  the  Cape 
Colony  for  the  construction  of  the  apparatus  proposed  by  me,  so 
thai;  I  hope  the  complete  method  will  in  due  course  be  submitted 
to  SL  practical  test,  which  may  possibly  show  that  there  is  something 
more  in  the  views  of  Sir  David  Gill,  Prof.  Turner,  and  myself  than 
Major  Hills  is  willing  to  allow.     Meanwhile,  I  send  you  a  stereo- 
scopic print  from  portions  of  two  negatives  exposed  by  me  early 
last  year,  which  indicates  sufficiently  the  advantages  that  stereo- 
scopic examination  of  plates  affords  in  the  automatic  identification 
of  all  corresponding  pairs  of  points  and  in  bringing  into  prominence 
topographical  features  not  obvious  in  either  picture. 

^or  want  of  suitable  measuring-instruments,  the  chief  use  I 
have  made  of  the  stereoscopic  method,  occasionally  since  1898,  has 
^n  in  the  sketching  in  of  topographical  features  between  points 
determined  by  ordinary  survey.  In  this  simple  form  the  method 
has  given  me  remarkable  help  in  analysing  badly  defined  topography, 
and  that  led  me  to  attempt  to  perfect  it. 

Yours  faithfully. 

Forest  Department,  Cape  Town,  H.  Q-.  EOUEOADE. 

1902,  May  6. 


NOTES. 

^-OMet  Notes. — No  observations  of  Brooks's  Comet  (a  1902) 
^^j^v  than  April  19  are  reported.  Had  Mr.  Brooks  not  discovered 
tne  Comet  on  Apnl  15,  it  would  probably  have  escaped  detection 
^/^^gether,  as  it  quickly  passed  to  a  region  unfavourable  for 
oteervation.  Prof.  Wolf  obtained  a  photograph  of  the  comet 
^^^h  y  min.  exposure  on  April  18.  It  was  very  faint  and  scarcely 
^easurable ;  there  was  no  perceptible  nucleus,  but  a  broad  fan- 
®^ped  tail  in  position-angle  300°.    The  southern  concave  edge  of 

^  tail  was  cSstinctly  brighter  than  the  northern  (Astr,  Nach. 
3792). 

p  ^^^ular  Astronomy  for  May  cod  tains  a  search  ephemeris  for 

E   1L?^  1895  II.  (Swift),  by  Mr.  Y.  E.  Seagrave,  based  on  Mr.  H. 

•  -«torgan's  elements  in  Astr.  Journ,  451.     The  comet  approaches 

-  ^Piter's  orbit  within  about  5  millions  of  miles  in  longitude  179° ; 

^  ^o  very  close  approach  has  occurred  since  the  last  apparition, 

^hat  the  perturbations  (which  have  not  been  computed)  are 

P^^bably  not  large. 
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Perihelion  passage  Kov,  g'^-6 ;  comet  brightest  Oct.  27,  when  it 
is  distant  isg  from  the  Earth,  i'3i  from  the  Mun. 

'  Publications  of  the  Lick  Ohaervatory,'  vol.  vii.  part  i, 
contaifls  a  "Short  Method  of  Determiuing  Orbits  from  Three' 
Observations,"  by  A,  0.  Leuachner.  The  three  observations  are 
supposed  to  be  so  near  together  that  the  B.A.  and  Dee.  ctui  each 
be  expressed  in  the  form  A+B(  +  W,  the  higher  powers  being 
neglected.  Transformation  ta  the  ecliptic  is  deferred  till  the 
fina!  eJements  are  deduced,  this  saving  much  labour  and  risk  of 
error.  In  these  respects  the  method  is  identical  with  that  given  ■ 
by  Airy  in  the  'Memoirs  of  the  Eojal  Astronomical  Society  '  some 
sisty  years  ago ;  but  some  improvements  are  introduced  here, 
notably  a  utilization  of  Table  xiii.  a  in  OppolZer's  Balinheatimm- 
ung  to  more  rapidly  solve  the  equation  of  the  7th  degree  in  s 
(the  ratio  of  the  distance  of  the  comet  to  that  of  the  Sun). 

Elegant  methods  are  also  indicated  of  obtaining  a  closer  approx- 
imation, and  of  introducing  the  corrections  tor  parallax  and 
aberration  without  repeating  the  whole  work  ab  initio. 

Two  fully  worked-out  examples  are  given,  viz..  Comet  1900  III. 
and  Planet  1900  G.A.  The  observations  used  for  the  comet 
were  made  by  Mi.  Aitken  on  1900,  Dec.  24,  26,  28;  the  photo- 
graphs of  the  planet  were  taken  on  1900,  June  28,  30,  July  2. 
The  liiethod  seems  a  very  con\ement  one  both  for  obtaining  lirat 
appro.xi  mat  ions  to  on  orbit,  and  afterwards  lor  correcting  them  to 
represent  later  obseriutiona  A.  C.  U.  C. 

Mlhuk  Pi.anet  Notes. — Three  new  planets  were  discovered  ab 
Heidelberg  on  May  7  :  HX,  HY  (each  of  mag.  12-5)  by  Wolf, 
HZ  (mag.  i2-o)  by  Camera. 

The  Constant  of  Abbebation. — The  evidence  that  the  adopted 
value  of  this  quantity  needs  reconsideration  is  still  accumulating. 
From  1857  until  the  end  of  the  last  century,  W.  Struve's  valua 
2o"-44S,  found  from  observations  with  tha  prime- vertical  transit 
instrument  at  Poulkova,  was  used  in  the  computation  for  tha 
Nautical  Almanac,  and  in  the  almanac  for  the  current  year  2o"'47" 
is  giien  as  the  adopted  constant,  but  many  determinations  whictt. 
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take  account  of  the  variation  of  latitude  tend  to  show  that  the  value 
is  well  above  20" '5.  A  recent  number  of  the  Astronomical  Journal 
(No,  520)  contains  two  investigations  by  Dr.  Chandler :  one,  a 
discussion  of  observations  made  by  Talcott's  method  at  various 
latitude-stations,  gives  2o"'555  as  the  value  of  the  constant  of 
aberration ;  the  other,  which  is  a  re-examination  of  Pond's  obser- 
vations of  Polaris  with  the  Troughton  mural  circle,  gives  2o"'578 
as  the  value  of  the  same  quantity.  Dr.  Chandler  adds  that  the 
general  mean  obtained  from  an  unpublished  discussion  of  all  the 
extant  determinations  of  the  aberration  constant  suitable  for  use 
(more  than  forty  in  number)  shows  the  true  value  of  the  constant 
to  be  very  close  to  2o"-53.  Incidentally  the  second  of  these  two 
investigations  shows  the  parallax  of  Polaris  to  be  —  o"*oo6,  and 
the  adoption  of  the  new  value  for  the  aberration  constant  will 
explain  certain  discordances  found  by  Dr.  Auwers  in  his  reduction 
of  these  observations,  for  which  he  applied  empirical  corrections. 


The  Paballax  of  Nova  Pebsei. — Dr.  Chase,  of  Yale  College 
Observatory,  publishes  in  Ast.  Journal,  No.  520,  a  value  of  the 
parallax  of  the  Nova  in  Perseus  deduced  from  observations  with 
the  heliometer  between  1901  February  24  to  1902  February  9. 
Tbe  distances  of  the  object  were  measured  from  two  comparison 
stars  of  about  the  eighth  magnitude,  the  light  of  the  Nova  being 
screened  down  to  about  this  magnitude  in  the  earlier  part  of  its 
career,  and  the  parallax  relative  to  these  stars  comes  out  —  o"*oi2, 
with  a  probable  error  of  +o"-oi4 ;  so  that  if,  as  Kapteyn  suggests, 
"the  average  parallax  for  an  eighth  magnitude  star  is  -f-o"*oo7,  the 
absolute  parallax  of  Nova  Persei  would  be  —  o"*oo5.  A  somewhat 
similar  determination  by  Dr.  Ernst  Hartwig,  of  Bamberg,  shows 
*^^  parallax  to  be  negative — that  is  to  say,  it  is  farther  away  than 
the  Comparison  stars. 

TttE  Leeds  Asteonomioal  Society. — We  have  before  mentioned 
''^^^  *roumal  of  this  enterprising  Society  as  supplying  most  inter- 
^stiug  reading,  and  the  volume  for  the  year  1901,  which  we  have 
lately  been  favoured  with,  in  no  way  belies  its  reputation.  Besides 
*  Succinct  account  of  the  astronomical  events  of  the  year.  Nova 
■^^®^i,  the  Comet,  the  Conjunction  of  Jupiter  and  Saturn,  and 

"^^i^  events,  it  contains  several  articles  on  diverse  subjects  which 

^^^    a.11  very  thought-inspiring.      Mr.  Ivo  Gregg   contributes  a 

X^Iu^IjIq  article  on  Meteors;   Mr.  Watson  has  another  on  the 

^^lye  Movements  of  the  Earth,  which,  while  it  does  not  bring 

^  a,ny  absolutely  new  facts,  is  an  excellent  summary  of  the 
S^otxxetry  of  our  planet.  A  philosophical  study  of  the  Relation  of 
:5J^^    to  the  Universe,  by  Mr,  W.  D.  Barbour,  and  another  of 

^*  "Whitmell's  ingenious  investigations,  "  The  Planet  Nepfcune 
*?  .^  ^iew  Point,"  find  place  in  this  issue  of  the  journal,  with  other 
tiaingg  which  space  prevents  us  from  mentioning  in  detail. 
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The  KkuSpot  on  Jdpiteb. — Mr.  Stniiley  Williams' obswvationa' 
of  the  Eed  Spot,  though  made  Tinder  unfavounible  conditions 
owing  to  the  great  S.  declinatiou  of  the  planet,  shows  {Att.  Nath, 
jSo.  3786)  that  the  rotation -period  of  this  ohject  is  shorleuing,  a 
fact  whii'h  has  beeu  noted  hy  otlier  tjbservers.  The  mean  rotation- 
period  of  tlie  spot  in  1901  was  found  to  be  g''  gg'"  4o''92,  which 
is  i''38  less  than  was  shown  by  Mr.  Williams'  observations  iji  the 
previous  year.  This  observer  eontirma  Prof.  G.  W.  Hough's  con- 
clusion that  there  has  not  been  any  material  change  in  the  length 
of  the  spot  during  the  past  twenty  yeai-a. 

S.iTCHN  VISIBLE  Tiinot'GH  Tius  Cassi^i  Divisioy. — Sfr.  Whit- 
inejl  points  out  (Ast.  Naeh.  3793)  that  on  July  17  next  an  obser- 
vation irill  bo  possible  of  n  kind  of  which  there  are  only  a  few 
records".  Viewed  from  Saturn,  the  Sun  and  the  Earth  will  have 
the  same  elevation  above  the  plane  of  the  ring,  so  that  the  streak 
of  sunlight  which  passes  through  the  Cassini  division  on  to  the 
ball  of  the  planet  will  be  reflected  back  to  certain  parts  of  the 
Earth  through  the  same  division,  or,  in  other  words,  it  will  be 
possible  to  see  from  some  piacea  (but  the  exact  position  of  these 
is  not  easily  calculable)  Saturn  through  the  division  in  the  rings. 
On  the  same  date  a  Saturnian  observer  will  be  alile  to  see  a  solar 
transit  of  the  Earth. 

VoLCAKic  Eruptions  in  tuk  AV'kst  Ikmjss. — During  the  past 
month  the  world  has  been  startled  by  a  catastrophe  of  Nature 
probably  unparalleled.  Two  slumbering  volcanoes  in  islands  of 
the  West  Indian  group  have  suddenly  burst  forth,  with  roost 
disastrous  effects  to  the  inhabitants  of  the  towns  near.  This 
would  scarcely  callfor  mention  in  these  pages  but  for  the  fact  that 
astronomical  causes  have  been  assigned  for  the  eruption.  In  the 
first  place,  the  first  eruption  happened  at  time  of  new  Moon,  and 
when  the  Moon,  which  was  at  an  unusually  close  perigee,  was 
nearly  in  the  zenith  of  the  volcano ;  and  as  it  has  been  Bu^eated 
that  Earth-tides  caused  by  lunar  and  solar  attraction  may  cause 
earthquakes,  it  is  pointed  out  that  the  circumstances  favoured  this 
hypothesis.  Sir  Norman  Lockyer  seeks  to  show  a  connection 
between  eruptions  suchas  this  and  the  sun-spot  period,  a  connection 
which  he  says  was  suggested  by  Wolf  half  a  century  ago.  He  states 
that  iu  1S67,  which  waa  a  time  of  minimum,  there  were  volcanic 
eruptions  in  South  America,  Formosa,  and  of  Tesuvius.  At  the 
maximum  of  1871-72  there  were  emptions  at  Martinique  and  St, 
Vincent.  At  the  maximum  of  1883  the  Krakatoa  es plosion. hap- 
pened; and  thi3)-ear  it  is  a  time  of  minimum.  But  it  is  difficult  to 
see  why  both  great  and  small  solar  activity  should  cause  these  things. 

♦  111  llie  number  (vol.  sii.  7I  of  llie  B.  A.  A.  JoHroal  just  publiilied,  Mr, 
Whitiiiell  stateB  that  Prof.  C.  A.  Young,  to  whom  he  hnd  communiciited  hU 
note.  viBS  able  to  givo  hiru  previoUB  IiistatioeK.  The  referencea  happen  to  be  iu 
vol.  lii.  of  this  MBgaiine.  Ur.  Lnaaell  bb>v  the  ]>beuoDiei]oa  in  1^52,  and 
Prof.  Toung  and  Prof.  A-  Hnll  in  1SS3. 
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STOwmtnEST  CoLLBOE.— It  seeuis  sfarcely  n 
:»iir  readers  of  the  coutenta  of  the  Annual  llejiort  of 
ciori  so  fur  as  they  rflate  ro  astronomy,  for  Father  Sidgreuvea 
i^-oiiiiuiinii'iiti.s  hi^  results  so  proni[>tly  to  the  Asti'oiuiinic-al  SoL'iety 
t  hat  their  Bubstancc;  haa  already  appeared  in  onr  pages,  it  will  be 
seen  from  Another  page  in  this  number  that  the  spectroscopic 
observations  of  Nova  Persei  formed  n  largo  part  of  the  work  for 
last  year.  During  the  interval  in  the  summer  months,  when  the 
^ova  was  not  well  placed  for  observation,  the  prismatic  camei'a 
■was  employed  on  Arcturus  and  a  Cygni  for  the  construction  of  its 
wave-length  curve,  and  /7  Lyrfe  and  y  Cassiopeiie  for  the  eztensioa 
of  their  spectra  into  the  shorter  wave-lengths. 

It  is  recorded  that  drawings  of  sun-spots  were  mode  on  235 
days,  which  is  not  strictly  true,  for  though  this  is  the  number  of 
days  on  which  the  solar  surface  waa  examined,  on  91  of  them 
there  were  no  spots  to  draw  ;  and  in  connection  with  this  fact  it  is 
worth  while  turning  to  another  page  of  the  booklet  which  gives 
the  dates  of  magnetic  disturbance.  It  is  seen  here  that  there  was 
no  day  of  great  disturbance  during  tlie  year,  and  comparatively 
few  to  which  the  word  moderate  could  be  applied.  The  total 
rainfall  during  the  yenr  m  as  8  inches  below  the  average,  which 
was  a  loss  of  17  per  cent,  to  the  annual  water-supply. 

AsTHONOMiCAL  EpHEMBBiDES.  —  The  following  has  been 
communicated  by  Prof,  A,  Hall  to  the  Astronomical  Joitmal 
(No.S!l):- 

Tbe  mmiBgen  ot  the  Connaiseaiice  des  Temps  huTe  taken  a.  atop  which  might 
well  have  been  taken  twenty  jenrs  ago  ;  that  is,  they  will  omit  the  lunar  die- 
lances  after  1905.  With  tlie  grvnt  n:tensLon  of  accurate  detarminatioDS  of 
longitude,  by  meang  of  telographic  lines,  the  need  of  lunar  dietances  bae  become 
■ui£l,  and  (hey  are  rarely  used.  If  a  caee  should  occur  it  could  be  computed 
directly  by  some  of  .the  simple  formulas  such  ae  Bremikcr'e.  Such  a  change  in 
tbe  American  Eiphe!Beris  would  sare  yearly  seventy-two  pages  of  printed 
matter. 

Again,  what  is  the  iiseoFso  laudi  space  being  giveii  to  the  small  stars  occtdted 
by  the  Moon  ?  Probably  one-fifth  of  this  space  is  auffirient  to  give  all  the  data 
really  needed  for  the  bright  stars  and  tbe  groups. 

Although  time  will  no  doubt  show  defects  in  tbe  theories  of  the  planeta,  onr 
preaent  tables  appear  to  be  accurate  and  well  established.  This  is  not  the  case 
with  lie  ■Bcondary  systems.  The  twenty  satellites  of  the  outer  pUnela  need 
new  orbite  and  taUea,  made  with  a  uniform  method  and  notation.'  It  is  time 
that  the  Satumian  system  should  be  investigated  as  a  whole,  and  not  by  parts. 
Tbe  great  telescopes  can  now  f\irnish  good  observations,  and  it  is  to  be  hoped 
that  obeervers  may  unitn  on  one  plan.  On  account  of  the  ring  and  the  figure 
of  tbe  planet,  anil  its  brightness,  Tilaii  Is  a  good  centre  to  which  tbe  observa- 
tions can  be  referred. 

PiofNaor  H.  Struve  haa  begun  a  good  work  on  this  grand  system,  and  his 
investigationB  should  be  continued.  The  Sgure  of  the  puinet,  the  attraction  of 
the  ring,  the  action  of  the  satellites  on  each  other,  [he  curious  moUooa  of 
H\/perio»,  and  the  action  of  tbe  Sun  on  the  satellites,  ought  to  be  discussed  in 
a  general  manner.  This  is  a  work  that  might  well  bo  undertaken  by  the  Office 
of  tlw  JMoican  Ephemerii.  Tbe  theories  of  Jupita's  s.itellites  also  need 
mi  lid  new  tables. 

;nTe,  stellar  astronomy  will  demand  more  attention.    Besides  the 
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proper  mutioiis  of  the  stars  and  the  notian  of  the  Sun  in  smce,  which  are  beiu^ 
bIqvfI;  disclosed,  it  woulcl  be  weQ.  I  thjalf,  if  the  rapid  double  stars,  theTai'  ' '~ 

stit Tit,  and  stars  with  peculiar  and  intereBtin^  motiuns  could  be  noticed 

waj  th»t  would  direct  the  obserters.    They  would  need  but  a  small  spoce  iu  th«' 
Ephenta-ia. 

Gotben,  Conn.,  igoz,  May  7, 

The  Cold  Weathek  ik  May. — After  a,  period  oi:  esceptioniJ 
warmth  in  April,  lasting  from  the  i5tli  to  the  27tli  (the  tfiei 
nieter  registering  68°'2  on  April  19),  very  cold  and  inclement 
weather  set  in  and  continued  till  May  az.  Temijerature  during 
this  period  ranged  between  5S°'3  on  May  17  and  29°'8  on  May 
the  mean  being  44°"8,  which  is  6°--]  lower  than  the  ayerage  valut). 
In  tlie  past  60  years  no  other  period  of  such  extreme  severity  at 
the  latter  part  of  spring  appears  to  have  been  recorded ;  but  in 
1874  in  a  similar  period  of  zo  days,  from  May  i  to  20,  the  mean 
temperature  was  45°-6  ;  in  1S85,  for  the  32  days  May  i  to  22  tha 
mean  was  47'''4  ;  and  in  1845,  for  the  23  days  May  4  to  26,  the 
mean  was  47°'S-  Cold  rains  and  hail  fell  on  t8  days  to  the  amount 
of  2-77  inches,  being  very  nearly  the  same  amount  as  the  rainfall 
recorfed  on  37  rainy  days  la  the  three  months  January  to  March. 
"Until  the  z3rd  sunshine  was  very  deficient,  amounting  only  to 
25  per  cent.  o£  the  possible  amount ;  but  after  the  z4th,  when  tha 
weather  became  warm  and  aunay,  the  sunshine  for  the  four  days 
May  24  to  z7  sprang  up  to  72  per  cent,  of  the  possible  duratioD. 
W.  0.  X, 

Obitttabt. — Announcement  ia  made  of  the  death,  at  the  early 
age  of  37,  of  Herr  J.  N.  Krieger,  an  amateur  astronomer  who  had 
devoted  hiuiselE  since  1890  to  a  study  of  the  Moon's  surface,  and 
to  making  an  Atlas  of  our  satellite.  An  account  of  this  work  by 
Mr.  Goodacre  will  be  found  on  p.  325  of  this  number. 

AsTROSOMT  was  represented  at  the  Eoyal  Society  Couversaiione 
ou  May  14  by  an  esliibition  of  photographs  of  the  plauet  Bros, 
taken  at  the  Cambridge  Observatory,  and  diagrams  of  results 
deduced  therefrom,  which  were  ably  explained  by  Mr.  Hlnks. 
By  a  series  of  Sfwctra  of  Meteorites,  and  other  elements,  mainly 
terrestrial,  exhibited  by  Sir  Norman  Lockyer,  and  by  the  MSS, 
relating  to  the  discovery  of  Neptune,  sent  by  St.  John's  College, 
Cambridge,  through  Prof.  Sa.mpson.  Photographs  of  the  Nebula 
surrounding  Nova  Peraei,  taken  at  the  Terkea  Observatory,  were 

Thb  list  of  Candidates  selected  by  the  Council  for  election  as. 
Fellows  of  the  EoyaL  Society  contains  the  names  of  two  astronomers 
— Hugh  Frank  Newall,  of  the  Cambridge  Observatory,  some- 
time Secretary  of  the  Royal  Astronomical  Society,  and  Sidney  S, 
Hough,  Chief  Assistant  of  the  Eoyal  Observatory,  Cape  of  Grood 
Hope,  to  whom  ne  offer  our  congratulatioiia. 

"We  are  informed  that  Dr.  Doberck,  the  Director  of  the  Hang 
Kong  Observatory,  is  resigning  his  post  on  account  of  ill-health. 
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The  Observatory  of  the  late  Col.  Cooper  at  Markree,  Ireland, 
wlnich  was  iu  the  charge  of  Dr.  Doberck  before  he  went  to  Hong 
Kozig,  and  has  since  been  under  the  charge  of  Br.  Marth  and 
Mr.  Henkel  successively,  is  to  be  for  the  present  disused. 

Visitation-Day  at  Greenwich  Observatory  will  be  on  Saturday, 
June  7.  The  Visitors  will  dine,  as  in  former  years,  at  the  Criterion 
Bestaurant,  Piccadilly  Circus. 

The  next  Meeting  of  the  Eoyal  Astronomical  Society  will  be 
oa  Friday,  June  13 ;  of  the  British  Astronomical  Association  on 
Woclnesday,  June  23* 


From  a|j  Oxford  Note-Book. 

Ybtw  questions  are  of  wider  importance  to  the  practical  astronomer 
at    the  present  time  than  that  of  the  optical  distortion  of  object- 
glasses  and  mirrors.     How  faithful  are  the  photographs  we  are 
taking?     Much  has  been  done  to  elucidate  this  point,  and  the 
answer  is  generally  in  favour  of  the  photographs ;  but  much  more 
remaius  to  be  done.    An  interesting  contribution  to  the  literature 
of  the  subject  has  just  been  made  by  Mr.  Harold  Jacoby,  of  the 
Columbia  College  Observatory,  who  has  measured  some  photo- 
graphs taken  at  the  Cape  Observatory  with  the  Astrographic 
Telescope.      These    photographs  were    specially  taken  for    the 
^vesti^tion  of  one  particular  form  of  possible  optical  distortion, 
^|2.,  that  which  is  represented  by  a  difference  of  scale- value  in 
Cerent  directions.    Mr.  Jacoby  had  the  happy  thought  that  if 
™  same  stars  were  photographed  several  times,  with  the  tele- 
scop©    rotated  round  its  optical  axis,  a  comparison  of  the  results 
Sflonlcl  show  any  scale-difference  of  this  kind.    Eotation  round 
tae  oj>tical  axis  can  be  conveniently  obtained,  without  any  special 
straetviral  arrangement,  by  photographing  the  Pole,  with  the 
JDstmxxnent  set  to  different  hour-angles :  and  in  this  way  accord- 
^^&y'   four  plates  were  taken  at  the  Cape,  measured  and  compared 
fl  ™^^  College;  and,  as  a  result,  Mr.  Jacoby  announces  that 

*^flep&    ig  jjQ  optical  distortion  of  the  kind  considered. 


,  ^^"i^ORTUiTATBLT  for  his  conclusion,  his  own  figures  prove  exactly 
K*  ^^verse.  He  has  exhibited  his  residuals  in  a  diagram,  from 
^nicl^  it. is  not  easy  to  make  any  definite  inference  at  a  mere 
gtoci^^  but  from  which,  with  a  little  patience,  the  facts  may  be 
^^"^^ed.  It  is  easier,  however,  to  take  the  actual  figures, 
rontxijig  the  mean  of  his  residuals  of  Aa  sinp  for  every  3  hours 
\^.e,^  23^-1**,  o'*-2^  I^-3^  &c.),  we  get  the  following  results, 
theixx^t  b^ing  o"-oi:  +7,  +11,  +12,  +7,  +3,  +4,  -4,  -9. 
"  >    -7»  -5»  -4i  o.  +3i  +7>  +8,  +8,  +7,  o,  -4,  -8,  -12, 
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—g^  —J.     Tljia  repreaents  an  inequality  with  coefficient  t 
which  should  be  increased  to  o"'i4,  becauss  it  has  been  reduced  il 
the  procesB  o£  taking  means  for  every  3  hours.     Now  if  we  h 
a  distortion 

(cepreseiitiDg  a  different  scale-value  in  a:  and  y),  the eorrespondi 
effect  on  polar  co-ordinates  (r,  6)  is 

ir  =  ;i»-(i-coB  26),     )-Ae  =  ^r  sin  26. 

We  are  concerned  with  the  second  of  these,  and  ;-=2ooo" 
mately.     Hence 

^=o'i4/zooo='oooo7,     and     2fi=-oooi4. 

The  difference  of  scale-values  in  x  and  j/thua  sensibly  affects  the 
fourth  place  o£  decimals,  1  have  lumped  all  the  four  plates 
together  (after  making  allowance  for  the  rotation  of  the  field  as 
indicated  in  the  paper) ;  but  each  separately  shows  the  same 
effect,  and  the  close  agreement  testifies  to  the  success  of 
Mr.  Jacoby's  ingenious  method.  A  little  more  care  ia  the  final 
step  would  have  spared  him  the  false  conclusion. 

Differences  of  scale-value  of  this  kind  are  shown  by  the 
Oxford  plates.  In  a  paper  on  optical  distortion  of  a  different 
kind  (Man.  Not.  lix.  p,  438)  the  mention  of  this  fact  was  over- 
looked, and  I  am  obliged  to  Mr.  Jacoby  for  drawing  attention  to 
the  oversight.  The  information  omitted  shall  be  collected  and 
published;  for  the  whole  subject  is  of  vital  interest.  Moreover, 
there  is  one  point  which  calls  for  special  examination.  If  the 
telescope  be  rotated,  as  a  whole,  round  its  optical  axis,  the  differ- 
ences of  scale-va]ue  may  bo  due  to  either  the  object-glass  or  the 
plate.  It  ia  not  easy  to  see  how  tilt  of  the  plate  could  give  rise 
to  such  an  effect;  but  the  safest  plan  would  be  to  rotate  the 
object-glass  separately.  Eiperiments  of  this  kind  require  a  little 
arrangement,  but  there  is  no  serious  difficulty  in  carrying  them 
out-  and  the  results  would  practically  settle  the  question.  A 
good  deal  of  ink  has  been  spent  in  discussing  whether  to  assume 
four  constants  or  sis  in  the  equations,  and  perhaps  we  may 
moderate  the  fiow  of  it.  The  obvious  advantage  of  using  aii  is, 
of  course,  that  it  affords  a  valuable  check  on  the  results,  which  is 
entirely  lost  by  using  four. 

I  HAVE  just  been  looking  through  the  '  Journals  of  Walter 
White,'  Assistant- Secretary  of  the  Hoyal  Society  (Chapman  & 
Hall,  1898).  The  book  might  have  been  inspired  by  a  circum- 
stance mentioned  under  date  1849,  Peb.  10  : — "  Mr.  Moseley  said 
today  that  if  all  the  on  dits  of  science  were  set  down  daily,  the 
result  would  be  valuable  some  twenty  years  hence."  But  the 
Journal  began  in  1833,  and  though  this  remark  may  have  kept  it 
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i7e;  it  did  not  start  it.    Whether  the  result  can  be  called 
^^mluable  is  perhaps  doubtful,  but  it  is  distinctly  amusing.    We 
t  glimpses  of  the  past : — 


1845,  January  31. — Heard  Faraday  lecture  at  the  Bojral  Institution  on  the 
liquefaction  and  Solidification  of  Substances  commonly  called  gaseous.  Saw 
f<>T  the  first  time  in  mj  Hfe  Garbonic  Acid  in  a  solid  state :  tne  method  by 
^vliich  he  produces  an  mconceiyable  degree  of  cold  was  beautifully  explained 
Sk^3d  illustrated. 

1845,  NoTember  29. — It  is  said  that  the  Oxford  professors  rejc»ce  at  his 
C  ^Buckland's)  promotion,  sayine  "  Thank  GK)d  he  is  gone,  if  we  could  only  get 
arid  of  Daubeny  we  should  not  have  a  scientific  man  amongst  us.*' 

An  entry  on  1850,  May  i,  gives  a  vivid  account  of  Airy's  discovery 
of  the  compensation  of  the  compass  of  iron  ships.  An  interesting 
<^«remony  is  sketched  under  date  1858,  Sept.  21: — 

To  G-rantham  in  charge  of  the  Boyal  Society's  Newton  Telescope.     A 
;£>lea8ant  journey,  and  aU   new  to  me.    The  telescope  was  carried  in  the 
»xoce6sion  by  some  of  the  Gl-rammar  School  boys.     Lord  Brougham  delirered 
~  le  oration  to  inaugurate  the  statue  of  Newton.    It  was  a  rare  intellectual 


There  is  a  good  deal  about  Tennyson,  and  a  few  pages  about 
"fche  reception  of  Darwin's  '  Origin  of  Species.'  Some  of  the 
anecdotes  are  good,  e.  g.  one  of  Carlyle,  who  "  at  the  far  end  of 
t^Le  table  discoursed  so  long  on  silence  that  no  one  else  could  get 
^  chance  to  be  heard."  And  there  are  some  entries  about  living 
persons  which  the  Editor  had  better  have  suppressed,  for  I  fear 
't^hat  they  may  induce  people  like  myself  to  read  the  book. 


A  BioeBAPHT  of  a  very  different  type,  for  which  a  second-hand 
liookseller  asked  the  small  sum  of  eighteen  pence,  is  Miss  Seward's 
*  Life  of  Erasmus  Darwin '  (1804).  I  believe  that  Charles  Darwin 
showed  conclusively  in  a  later  work  that,  as  a  piece  of  character 
^irawing,  Miss  Seward's  picture  of  his  grandfather  is  faulty ;  but 
I  am  at  the  moment  only  concerned  with  two  poetical  extracts 
quoted  in  the  work.  The  first  treats  of  the  birth  of  the  Moon, 
^hich  seems  to  have  arrested  the  attention  of  more  Darwins  than 
one,  though  in  the  course  of  a  century  or  so  the  fanuly  traditions 
l^ave  been  somewhat  modified : — 

When  rose  the  continents,  and  sunk  the  main. 
And  Earth's  huge  sphere,  exploding,  burst  in  twain, 
Gbiomes,  how  you  gaz'd,  when  from  her  wounded  side 
Where  now  the  South-sea  rolls  its  waste  of  tide 
Bose,  on  swift  wheels,  the  Moon's  refulgent  car, 
Circling  the  solar  orb,  a  sister  star ; 
Dimple  with  vales,  with  shining  hills  emboss'd 
And  rolled  round  Xiurth  her  airless  realms  of  frost. 


Thb  second  extract  indicates  that  a  good  deal  was  expected  of 
iMdloons  in  those  early  days.  The  whole  poem  is  called  '*  The 
Botanic  Ghirden,"  and  this  is  from  the  second  canto  of  the  second 
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I  part,  which  is  colled  "  Loves  of  the  Plants":    hut  how  it  weare 

H  into  the  plot  I  have  not  yet  had  aii  opportunity  of  ti.Dcline  oat. 
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High  o'er  the  pearl  j  star,  whose  beam;  bom 


Hangs  in  tbe  east,  gn;  hnrblnger  of.    , 

Leave  Lhe  led  ej e  uf  Uari  on  rapid  wing, 
Jotb'b  sQfer  guards,  and  Saturn  »  duskj  ring : 
Leave  the  fair  beanie,  th&t,  issuing  from  afar. 
Ploy,  with  new  luatre,  round  the  Georgian  atar  ; 
Shun,  with  Blrong  oara,  the  Bun'a  attractive  throne, 
The  aparkling  zodiac,  and  the  milky  zone, 
Where  headlong  comets,  with  increasing  force. 
Tlirough  other  BjBtems  bend  tbeir  blazing  course! 
For  thee  Casmopa  her  chttir  withdraws, 
For  thee  the  Bear  retracts  bis  iliagg;  paws. 
High  o'or  the  north  thy  golden  orb  shall  roll. 
And  blaze  eternal  round  the  WDnderiog  polcL 
So  Argo.  rising  from  lhe  southern  maia. 
Lights  n-ith  new  stars  the  blue,  etherial  plain : 
With  fovoriog  beame  the  mnriner  proteM.'s 
And  the  bold  course,  which  first  it  sieer'd,  directs. 


Miss  Seward  herself  several  times  comments  on  astronomical 
topics.      Thus  she  points  out  Cowper's  (mis-?)  translation    of 

As  when  around  the  clear,  bright  Moon,  the  stnrs 
Sliine  in  full  splendour- 

OE  more  general  interest,  oow  that  the  Education  Bill  is  in  all 
niir  minds,  is  the  story  of  a  gentleman  (the  same,  I  believe,  who 
nTot«  '  Sandford  and  Merton  ')  who  had  peculiar  views  o£  female 
education  ; — 

His  experiments  had  not  the  success  he  wished  a 

could  not  be  armed  against  the  dread  of  pain  and  ,^. 

W'b^n   he  dropped  melted  sealing-wax  upon  her  arms  $he  did  not  endure 
heroically,  nor  when  he  fired  pistols  nt  her  petticoats,  which  ahe  believed  to  )>e 
charged  with  balls,  could  she  help  stnrting  aside,  or  «iippre«a  her  acreauis. 

It  is  pleasant  to  be  able  to  add  that  these  experiments  were 
800J1  relinqaished,  and  that  tbe  subject  of  them  tdtimately  ended 
her  days  happily  on  the  central  meridian.  In  1804  it  is  recorded 
rhat  she  "yet  lives  with  the  good  Dr.  Burney  of  Greenwich  as 
his  housekeeper  and  assistant  in  the  cares  of  his  academy." 


At  the  present  moment  (May  23)  it  is  not  known  who  will  win 
the  Derby  ;  but  I  see  that  the  Derby  SeUing  Handicap  was  won 
yesterday  by  Eayleioh,  by  St.  Angelo— C'AfmwhT/ ;  and  that 
Induction  was  only  third.  Lower  down  the  column  lists  are 
given  for  the  Ascot  Meeting,  and  we  shall  follow  with  interest 
the  doiogs  of  Chacomae,  Refractmr,  and  Riiing-Olasa ;  but  with 
special    anxiety    the    successes    of    SiKctmm,   whose    jockey    is 
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MEETING  OF  THE  EOYAL  ASTRONOMICAL  SOCIETY. 

Friday,  1902  June  13. 

Dr.  J.  W.  L.  Glaishee,  M.A.,  F.E.S.,  President,  in  the  Chair. 

Secretaries :  F.  W.  Dyson,  M.A.,  F.R.S.,  and 
E.  T.  Whittakee,  M.A. 

The  Minutes  of  the  previous  Meeting  were  read  and  confirmed. 

Mr.  WhittaJcer,  Since  the  last  Meeting  68  presents  have  been 
received,  and  of  these  may  be  specially  mentioned  three  volumes 
presented  by  M.  Bigourdan,  of  the  Paris  Observatory,  namely,  his 
edition  of  Pingre's  '  Annales  Celestes  du  Dix-septieme  Siecle,' 
and  two  volumes  of  his  observations  of  Nebulae.  From  Prof. 
Wislicenus  we  have  received  the  Astronomischen  Jahreshericht  for 
the  year  1901,  and  from  the  Solar  Physics  Observatory  a  catalogue 
of  470  of  the  brighter  stars,  classified  according  to  their  chemistry. 
We  have  also  received  from  the  Dutch  Eclipse  Committee  a 
preliminary  report  of  the  Dutch  Expedition  to  Sumatra. 

The  President,  I  am  sure  you  will  pass  a  vote  of  thanks  to  the 
Donors,  especially  to  M.  Bigourdan,  who,  I  am  glad  to  say,  is  here 
to-night,  and  will,  I  believe,  make  some  remarks  to  the  Society  on 
the  subject  of  his  observations  of  Nebulae. 

M,  Bigourdan,  J'ai  Thonneur  de  presenter  a  la  Soci^e  Royale 
Astronomique  deux  volumes  qui  renferment  une  partie  de  mes 
observations  de  nebuleuses,  observations  auxquelles  j'ai  consacre 
presque  tout  mon  temps  depuis  plus  de  18  annees.  Permettez- 
moi  d'indiquer  rapidement  le  but  que  j'ai  poursuivi  en  entreprenant 
ce  travail,  les  moyens  qui  ont  ete  employes,  et  enfin  son  ^tat  actuel 
d'ayancement. 

n  est.^  peine  necessaire  de  rappeler  quel  role  capital  jouent  les 
nebuleuses  dans  les  theories  cosmogoniques :  toutes  font  naitre  le 
systi^me  solaire,  ou  meme  un  plus  ou  moins  grand  nombre  de 
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systoines  stelluires,  d'une  masse  iifibuIeuBe  excessivemeiit  eteii(i«_je, 
animee  i  I'origine  de  mouvements  tourbillonnairea,  et  qui  « 
uondeuserait  graduellement  sous  I'influence  de  I'attractioa  mutu^lie 
de  ses  particules. 

Pour  verifier  ces  iiypothesee  il  serait  tree  utile  de  connaitre  Ita 
distauces  des  nebnleuBes,  c'eat  ^  dire  de  determiner  directemBXjt 
leurB  parallaxes ;  mais  cela  est  generaiement  impossible,  i  cause 
de  I'aapect  diffus  de  la  plupart  de  cea  corps  celestes.  Et  nous 
sommes  forots  d'avoir  recours  a  ub  procedd  indirect,  celui  qui  eel 
base  Bur  la  connaiasance  de  leurs  mnuvements  propres.  i 

Parsoiteil  est  importaut  de  meeurer  lea  positions  dea  nebuleuses 
avec  toute  la  precision  que  comport*  leur  aspect.  D'ailleura, 
meme  un  r^ultat  ue'gatif,  mume  I'absence  de  mouvemeut  propre, 
auppoa^  couatatce  pour  un  assez  grand  uombre  de  iiebuleuses, 

Eeut  encore  doniiei'  une  idoe  de  la  distance  de  ces  asfres  ;  (*n  efiet, 
I  Bpectroscopi^ffioiitrt^que  J«aiit:bu]t3Usesdout  aiiiiiieid,  eii  mojeatie, 
de  vitesaea  analogues  k  celles  dea  ctoiles.  Par  suite,  de  la  fixite 
a^parente  des  nebuleuses  au  fond  du  cie!  on  pourra  deduire  une 
vaieur  luinima  de  leura  distances  ik  la  terre. 

D'un  autre  cote,  les  mesurea  preciaea  de  nebuleusea  etendront 
nos  connMSsancea  relativement  au  veritable  mouvemeot  du  anrsteme 
solaire  dans  I'espace.  Car,  si  le  soleil  n'est  que  Tune  dea  innom- 
brables  etoiles  qui  ferment  la  voie  lactde,  son  deplacement  aeculaire 
(qui  n'a  ete  deduit  jusqu'ici  que  de  I'ensemble  dea  mouvements 
proprea  des  etoiles),  n'est  qu'un  mouvement  relatif  dans  la  vde 
lactee  ;  et  le  mouvement  propre  de  celle-ci  ne  peut-^tre  determine 
qu'a  I'aide  de  points  de  rep^re  beaucoup  plus  ^loign4s,  par 
I'ensemble  des  nebuleuses. 

Telles  sont,  du  moins,  lea  consideratioos  ^ui  m'ont  fait  entre- 
prendre  les  mesures  differentielles  et  preciaes  de  toutes  lea  nebu- 
leuses observables  i  Paria  et  qui  sont  au  uombre  d'environ  6500  : 
I'cqiiatorial  employe  a  une  ouverture  de  o'°,305  ou  envirou 
T  2  inches. 

Les  astrouomes  qui  jusqu'ici  a'etaient  attaches  a.  cette  br&nche 
de  I'astronomie  n'avaient  &it  potter  leurs  observatiana  que  but 
500   i,   600  nebuleuses,  d'ailleura    les   plus  brillantes,  les    plus 
facilea  k  observer.    Ainai,  sans  compter  Lord  Rosse  et  ses  aidea, 
Schonfeld  en  a  mesiu^ 489 


d'Engelhai-dt  „  500  environ. 

Four  entreprendre  la  mesure  d'un  nomhre  de  nebuleuses  to  & 
12  fois  plus  grand,  et  comprenant  lea  plua  faiblea,  ii  parut  n^cea- 
saire  de  changer  la  methode  ordinaire  d'observation,  qui  est  celle 
que  Ton  emploie  generaiement  pour  les  comfitea  ;  et  j'si  adopts 
celle  qui  est  en  usage  pour  lea  etoiles  doubles,  c'est  k  dire  dsne 
iaquelle  I'objet  est  rapportc  u  son  ctoile  de  comparaisou  par  Is 
mesure  de  Tangle  de  position  et  de  la  distance;  par  cette m^tbo 
j'ai  pu  avancer  4  a  5  fois  plus  rapidement  que  par  I'snnmi" 
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d^aiUeiiEi  lien  sacriier  de  la  pr^daion*.  On  peat  seulement 
c^ljeetar  que  lea  eloiles  de  oomparaisoii  ne  sent  pas  toujours 
d^emmM;  mais  elles  le  seront  prochainement  at  par  des 
olNieirvations  contemporaires  grace  k  la  description  photo- 
^rQ^pbique  du  del. 

£nfiii  Tetat  d'avancement  de  ce  travail  est  indique  par  le 
diagramme  place  tous  vos  yeux.  (A  diagram  was  shown  on  the 
screen.) 

Ces  parties  plus  fonces  correspondent  k  la  partie  deja  publiee 
^t  les  deux  yolomes  que  je  presente  ici  comprennent  la  partie  de 

XI  pent  paraitre  singulier  que  la  publication  ait  ainsi  ete  com- 
xiaencee  en  quelque  sorte  par  la  fin  ;  il  est  necessaire  de  donner  deux 
xxiots  d'expfieation  k  ce  sujet. 

n  aurait  ete  desirable  que  I'ensemble  de  ce  travail  fut  public  eu 
ouvrage  separe,  indi viduel.  Mais  la  forme  habituelle  des  publications 
de  rObservatoire  de  Paris  ne  s'y  pretait  gu^re,  comme  il  en  serait 
sans  doute  de  memo  avec  les  publications  actuelles  de  votre  Obser- 
^vatoire  de  Greenwich. 

!D'ailleurs  quand  la  duree  prevue  d  un  travail  est  de  20  ans,  et 
p>eat  en  atteindre  30,  il  serait  imprudent  d'attendre  son  entier 
s^cb^vement  pour  le  soustraire,  par  la  publication,  k  toutes  les 
c^liances  de  destruction. 

Four  ces  raisons,  on  s'est  arrete  k  une  publication  par  fascicules, 
&>  peu  pres  un  pour  chaque  heure  d'ascension  droite ;  et  chaque 
:&iscicule,  insure  dans  les  Observations  de  Paris,  est  publie  quand 
mesures  correspondantes  sent  bien  completes  :  ainsi  le  fasdcule 
^e  14^  se  troave  dans  les  Observations  de  1899 ;  celui  de  15*^  dans 
1^8  Observations  de  1884,  etc. 

On  a  fait  de  chaque  fascicule  un  tirage  a  part,  mais  roalheureuse- 
xxient  III  un  petit  nombre  d'exemplaires,  et  c'est  en  reunissant  ces 
t:  irages  k  part  que  I'on  a  forme  quelques  volumes  analogues  k  ceux 
e^ue  je  presente  ici.  La  partie  de  14^  a  24*^  ayant  ete  terminee  la 
X^rendere,  c'est  par  la  fin  que  la  publication  s'est  trouvce  com- 
:K3aencee. 

Four  la  nleme  raison  aussi,  les  deux  volumes  que  ie  presente 
xx'ont  pas  d'Introduction :  celle-ci,  parattra  la  demiere  et  con- 
ti'iendra  toutes  les  donnees  necessaires  pour  reprendre  compl^te- 
xiaent  les  diverses  reductions.  En  attendant,  une  sorte  d'lntro- 
duction  provisoire  a  ete  donne  dans  les  Observations  de  Paris  de 
:«:884. 

Pour  donner  un  idee  du  contenu  de  la  publication,  void  la 
ir«productioa  de  deux  pages  relatives  k  I'heure  :  elles  renferment 
X  8  colonnes  dans  lesquelles  se  trouve  reuni  tout  ce  qui  est  relatif  a 
cbaque  n^buleuse. 

*  II  a  mtoe  M  possible  d'^tendre  ie  prograiiinie  primitif,  et  qui  ne  cotu- 
portail  qu'une  seule  mesure  du  chaque  n^buleuse  :  le  plus  souvent  cbacun  deces 
ustres  a  6t6  uiesur6  deux  ou  meme  trois  fob 
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Lti  publieiitiou  des  mesiiresforraera  5  volumes,     Hestei-a  eusuit— 
la   discusBbii   u«bqz   d^icate   des    poids    u,  donnec   1 
uieaures  d'une  mfime  nebuleusB  pour  eonclurt:  detiuitirement  le-  ^^ 
tlifferencea  neb.  — «. 

Eiilin  je  me  propose  de  former  plua  tard  un  catuli^ue  geiiera  -^ 
de  Debuleuses,  en   dounaot  autant   que   possible  leui's  positiunei^s- 
uxactes,  au  lieu  dea  seules  positions  approchees,  donnees  par  le^^^ 
I'utalogues  de  nebuleuses  piiblies  jusqu'ici. 

Je  a'ajouterai  que  quelques  inots  en  presentant  un  autre  Tolume^^   ~ 
!es  Annales  celestes  du  17"  Si^e,  de  Pingre,  I'auteur  o 
Come  togr  aphie. 

Get  ouvrage,  auquel  Pingre  avait  travaille  longtemps,  dans  lequeLS 
il  arait  reuni  et  souvent  dlacute  lea  obaervations  faites  Ao  1600  a__ 
1700,  avait  ete  perdu,  quoiquu  Tiinpression  en  eilt  efce  commencee.  - 
J'ai  retrouve  successive ment  un  exeiiiplaire,  le  seul  conmi,  de  !a  — 
partie  imprimee  ;  puis  le  reste  du  luanuBcrit. 

L'Aeademie  des  Sciences  de  Paris  a  penad  que  la  publication  de 
cut  ouvrage  pourait  encore  etre  utile,  et  c'est  sous  sea  auspices  que 
j'en  ai  surveilld  I'impresaion. 

Enfin  je  prie  la  Societe  Boyale  Aatronomique  d'accepter  un  petit 
mcmoire  siu*  la  prediction  des  occultations  d'ctoiles  par  la  Lune  ; 
les  tables  qu'il  renferme  peuvent  etre  utile  egalement  aux  astro- 
nomes  et  aus  voyageura  qui  explorent  des  pays  inconnus. 

Pi'of.  Turner.  I  am  sure  we  have  all  IJatened  with  great  interest 
to  M.  Bigourdan'a  remarks.  Can  he  tell  ua  how  much  of  Pingre's 
MS,  remains  for  publication? 

M.  Bigourdan.  Lemanuacrit  de  '  I'Hiatoire  celeste  du  17*  Si^le' 
comprenil,  comme  Introdaction  des  observations  faites  par  Tycho 
daua  aa  jeunesae  et  qui  n'ont  pas  ete  imprimees  par  Albertus 
Curtiua.  En  outre  Pingre  avait  relevc  beaueoup  d'erreurs  daus  lu 
publication  de  ce  dernier.  Mais  cette  Introduction  n'a  pas  etc 
doiinee  dans  I'ouvrage  que  j'ai  honneur  de  voua  presenter. 

Mr.  Kmbel.  I  am  sure  we  ahall  all  examine  with  very  great 
interest  the  work  which  AT,  Bigourdan  has  presented  to  us,  and 
which  ia  the  first  instalment  of  a  great  publication.  M.  Bigourdan 
has  referred  to  the  first  observations  of  Scbultz,  and  to  the 
micrometer  which  he  used.  I  would  ask  M.  Bigourdan  whether 
Schultz  made  any  measures  with  a,  ring-micrometer. 

M,  Bigourdan.     Non ;  SchultK  a  employe  un  microniutre  filaire. 

Dr.  A.  M.  W.  Doiuniiuj  (presenting  a  paper  on  the  Distribution 
of  the  Stars  in  the  Cape  Photographic  Durehmusteruiig),  I  may 
Bay  that  though  I  have  been  ploughing  a  furrow  it  is  not  a  lonely 
furrow,  because  after  I  had  begun  my  work  I  came  acroaa  a 
memoir  by  M.  Mtratonoff,  of  the  Tashkent  Obaervatory,  on  the 
same  Hubject.  However,  M.  Stratonoff  had  carried  out  bia  work 
on  somewhat  different  lines  to  those  on  which  I  was  working, 
so  I  thought  it  would  be  of  interest  to  astronomers  if  I 
continued  my  paper.    The  publication  of  the  Cape  photc^rap^s 
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i^rchmusterung  was  of  great  interest,  as  it  enabled  ub  for 
"fc"fce  first  time  to  study  the  distributioD  of  stars  by  a.  method 
^•iTee  from  some  disabilities  which  were  attached  to  the  old 
^rxiethod  of  eye-observing,  although  it  had  some  of  ita  own.  For 
a.  "Bistance,  the  photographic  method  was  far  more  efficient  than  eye- 
<r»bserviTig  in  registering  stars  in  the  more  crowded  portions  of  the 
"frieavens,  where  eye-obserFation  was  generally  found  to  fail ;  but, 
«ziu  the  other  hand,  the  photographic  magnitudes  were  probably 
«:3ifferent  to  those  found  by  eye,  bo  that  pending  the  publication  of 
"fcbe  farther  discussions  of  the  photographic  magnitudes  which  was 
«=ixpected  from  the  authors,  I  have  adopted  the  magnitudes  given  in 
-fche  catalogue  throughout  my  paper.  The  most  laborious  part  of 
-fcher  work  was  to  count  the  stars  of  the  different  maguitudea  as 
they  occurred  in  the  different  wnes.  As  there  were  more  than 
^^50,000  stars  in  the  survey,  the  amount  of  labour  entailed  in  this 
■will  be  easily  realized.  To  facilitate  matters,  I  divided  the  stars 
-»  nto  magnitude  groups,  taking  first  of  all  stars  down  to  6z, 
sxiid  then  going  by  half- magnitudes  from  67  to  lo-z,  and  after 
'that  \  took  all  the  stars  from  io'3  together.  I  will  write  on  the 
~*joard  some  of  the  salient  results,  which  give  an  indication  of 
"the  way  in  which  the  star-density  increases  as  the  brightness 
«r»f  the  stars  diminishes.  It  will  he  remarked  that  the  survey  was 
fsupposed  to  he  complete  to  magnitude  g'2  only,  and  that  was 
*i,p[jarently  borne  out  in  the  diminution  of  the  ratio  when  we 
;jjroceed  to  a  fainter  magnitude  than  g-z.  That  must  not  be  taken 
sas  evidence  of  any  thinning-ont  in  the  stars,  but  merely  that  the 
survey  is  incomplete  beyond  that  limit  of  mi^iitude.  An  im- 
portant point  is  that  the  density  decreases  regubrly  in  passing 
*"rom  the  galaxy  to  its  pole,  and  there  is  no  great  jump,  so  thai 
■the  galaxy  appears  to  be  part  of  the  general  universe  of  the  stars, 
dhers  appears  to  be  a  greater  preponderance  of  stars  in  the  plane 
of  the  galaxy  in  the  photographic  than  there  is  in  the  visual 
surrey,  to  which  fact  Prof.  Kapteyn  has  called  attention. 

The  President.     I  should  like  to  ask  Dr.  Downing  whether  there 

arTQ  any  general  conclusions  which  the  investigation  has  brought 

"to  light ;  that  is  to  say,  whether  lie  has  made  anytliing  in  the 

^UAvay  of  discovery  independently  of  those  Prof.  Kapteyn  suggested, 

^H  or  of  what  one  would  have  thought  he  could  have  laid  hold  of? 

^P       Br,  Domiing.     The  only  general  conclusion  to  be  drawn  is  as  to 

^^ '  "the  general  form  of  the  universe   of   stars.      Also   there  is  an 

evident  systematic  discordance  between  the  photographic  and  the 

"visual  magnitudes. 

Prof.  TxirnfT.      Have  you  taken  any  account  of  this  evident 
difference? 

Dr.  Downing,     No,  I  have  only  taken  the  magnitudes  as  they 
»re  given  in  the  Durchmusterung. 

Mr.  Hinhg.     There  is  one  point  I  would  like  to  ask  a  question 
about,  and  that  is   whether  thera  ii  any  possibility  of   effei't 
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coming  in  such  as  Prof,  Turner  found  on  his  plates  at  Oxford 
owing  to  the  curvature  of  the  objective.  I  am  iutei-ested  to 
know  whether  Dr.  Downing  has  considered  this  point,  anil  whether 
such  an  effect  could  occur  in  the  case  of  a  portrait-Jens,  as  Prof, 
Turner  has  shown  it  undoubtedly  does  in  the  case  of  the  astro- 
grnphio  telescopes,  1  mean  that  the  held  oE  the  porlrait-lens  is  so 
large  that  one  might  get  systematic  errors  depending  upon  the 
way  in  which  the  centres  of  the  plates  are  distributed. 

Dr.  Downing.  Tou  mean  from  the  position  of  the  star,  with 
reference  to  the  centre  of  the  plate  P  That  has  been  discussed  by 
Prof.  Kapteyn  in  the  introduction  to  the  Catalogue. 

Mr,  Thaelceray.  It  may  not  be  within  the  knowledge  of  the 
Society  generally  that  the  Astronomer  Eoyal  some  two  years  ago 
borrowed  the  original  boots  of  Groom  bridge'^  obser\arions  for  the 
purpose  of  re-reducing  them  in  order  to  compare  them  with  the 
results  of  the  Ten-Tear  Catalogue  made  at  Greenwich  in  iSgo, 
with  the  object  of  deducing  proper  motiona,  and  since  we  have 
bad  those  papers  the  reductions  haie  been  steadily  going  on. 
Before  I  say  anything  on  that  point  it  may,  perhaps,  be  well 
to  call  the  attention  of  the  Society  to  Groorabridge  himself  and 
his  instrument.  Groombridge  was  a  very  remarkable  man.  Born 
in  the  year  1745  at  Goudburst,  in  Kent,  he  was  apprenticed  to  a 
draper.  His  employer  retiring  from  business  about  the  same  time 
as  his  apprenticeship  was  finished,  he  for  some  time  carried  on  th« 
business  in  the  same  house,  but  afternards  became  a  "West-India 
merchant,  and  in  the  course  of  years  he  prospered  exceedingly. 
"Sot  some  years  he  continued  to  live  at  Goudburst,  and,  aa  he  was 
always  devoted  to  astronomy,  he  built  for  himself  a  small  ob- 
servatory.  In  the  year  1802,  when  he  was  47  years  old,  he 
removed  to  Blackheath,  and  there  built  for  himself  an  observing- 
room  and  bought  the  well-known  transit-circle  with  which  his 
name  was  identified,  and  which  Sir  G.  Airy  described  as  being  tlip 
finest  in  the  world  at  the  time  of  its  erecliou  and  for  several 
years  afterwards.  It  was  not,  however,  until  the  sniumer  of  1806 
that  he  first  began  his  observalions  for  his  rircumpolar  catalogue, 
and  be  was  then  at  the  age  of  51.  it  was  at  this  period  of  life, 
while  be  punctually  attended  to  his  business  in  town,  that  during 
his  leisurt.'  hours  he  made  the  observations  on  which  his  catalogue 
was  founded.  During  the  years  1S06-1815  he  made  25,000 
observations — when  he  was  between  51  and  60  years  of  ng&— and 
this,  after  he  had  made  his  fortune,  was  the  laborious  amusement 
of  his  well-deserved  leisure.  About  the  year  1815  he  ceased  to 
observe  stars,  in  order  to  give  more  time  to  the  reduction  of  the 
observations  he  had  already  made,  but  he  observed  planets  up  to  the 
year  1824.  In  1827  he  had  an  attack  of  paralysis,  from  which  he 
never  completely  recovered,  and  died  in  1832,  in  the  7Sth  year  of 
bis  age, 

Groombridge'a  instrument,  a  reversible  transit- circle,  5  f^t 
long,  3j  inches  aperture,  with  two  circles  four  feet  in  diameter, 
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graduated  by  Trougliton  to  every  5',  wns  mounted  on  two  stone 
piers  in  a  room  close  t^i  hta  dining-room,  so  that  lie  could  easily, 
!w  he  freq^uently  did,  leave  his  dinner,  step  into  liis  observatory, 
make  his  observation,  and  return  to  ]n£  dinner.  Far  the  adjust- 
ment of  his  instrument  Groombridge  relied  on  observations  o£  a 
mark  and  adjusting-screws.  It  has  been  pretty  generally  aasmaed 
that  this  mark  was  slightly  out  of  the  meridian,  and  that  the 
ratalogiie-plflces  on  this  account  require  a  general  correction  ;  but 
tbe  re-reduction  gives  no  countenance  to  such  a  proposition, 
merely  showing  that  the  acddental  error  was  large.  The  Eight 
Ascension  and  North  Polar  Distances  are  both  differential,  and 

Jdejwnd  on  the  places  of  Newcomb's  I'undamental  Catjilogue,  the 
idea  of  the  re-reduction  being  to  place  Groom  bridge's  stnrs  proper 
on  the  same  plane  of  accuracy  as  those  in  the  Pnndamental 
Catalogue.  It  is  interesting  to  note  that  18  double  transits  oE 
Polaris  made  by  Groombridge  give  tbe  place  of  Polaris  almost 
i*I«itical  with  that  adopted  from  Newcomh. 

Mi:  Dyson.     I  should  Uke  to  add  one  or  two  remarks,  as  I  have 

been    associated   with    Mr.    Thackeray   in    these    le-reductions. 

jVfr.  Thackeray  has  said  that  there  are  25,000  observations  which 

faad  to  be  reduced,  and  I  should  like  to  add  that  in  the  two  years 

since  Mr.  Thackeray  has  had  this  in  hand  all  but  5000  obser- 

I'ations  have  been  reduced,  and  these  he  hopes  to  finish  in  a  month 

'^i'  two.     "With  regard  to  the  reductions,  the  entries  were  made 

i^y^  Groombridge  into  two  very  neat  hooks.     We  took  these  as 

2^i'tg  the  earliest  records  we  could   get,  and    used   Newcomb's 

,-£,J*iidamental   Catalogue  aa  a  standard  of  reference  throughout. 

J    'le    second  remark  I  would  make  is  to  prevent  any  misappre- 

'?^«nsion.      Mr,   Thackeray   spoke   of  the   large  discrepancies  in 

."T^oom bridge's  observations,  but  did  not  sufficiently  convey  Ibe 

'J-tGit.  that  these  discrepancies  were  only  of  occasional  occurrenc. 

J     'liink  the  Astronomer  Royal  has  the  intention  of  publishing  tlio 

j^'-'STers,  as  well  as  the  revised  eatalogue,  so  that  if  .inyone  thouglit 

.  ^^    position  of  a  particular  star  was  in  error  he  could  consult  the 

^'^Sci's.     The  paper  of  Mr.  Thackeray's  is  hardly  one  on  whicli 

j^iic^li  can  be  said,  but  I  think  it  will  show  what  an  improvement 

*ii«   lieen  made  on  Groombridge's  catalogue  by  a  re-reduction. 

-^^r.  Ramlianl.     I  should  like  to  say  how  ranch  Mr.  Thackeray's 

Po.fier  has  interested  me,  as  it  must  have  done  a  number  of  the 

.    ^»lows  present,  I  feel  sure.     Those  of  us  who  havestudied  Airv's 

.^*^*"oduction  to  the  authorized  edition  of  Groombridge  must  be  able 

.  ^   s^jpreciafce  the  necessity  for  work  of  this  kind.     There  we  learn 

,  ^^    number  of  difGcnlties  occurring  in  the  course  of  the  reduction, 

^■^^^  the  original  reductions  were  spun  out  for  15  years  or  there- 

Do-utg^  and  were  entrusted  to  a  number  of  compuLers,  and  how  there 

^^^«  some  difficult  circumstances  att«ndmg  the  work  of  one  of  the 

P^*^sons  to  whom  it  was  entrusted.     It  is  gratifying  to  notice  that 

-  "^    probable  error  has  been  so  far  reduced,  and  any  calculations  to 

_  ***■  throve  upon  it  are  fully  justided.     Am  I  right  in  thinking  that 
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the  plaoefi  o£  the  stars  in  this  re-reduced  catalogue  will  be 
wholly  difEerential  character?     I  was  under  tiie  impreasion  " 
Groombridge  had  observed  the  Sun  freq\ientlj  or  occaaionally, 
1  should  like  to  know  how  far  those  observations  are  capable 
being  used  for  the  determination  of  the  equinox.     Or  are 
Eight  Ascensions  wholly  dependent  upon  the  position  of  the  s" 
in  Newcomb'a  catalogue  ? 

Mr.  Tfinekerai/.     With  reference  to  nhat  Dr.  Kambaut  has  bb 
I  may  say  that  there  are  a  great  many  observations  of  the  Sun,  s 
a  good  many  observations  oE  small  planets  and  Jupiter  and  Mi^^*"^ 
and  a  few  observations  of  the  Moon,  but  at  present  we  have  ^^S" 
touched  them  at  all.     We  are  going  to  tackle  them  separately  aP""  ^J^ 
we  have  finished  the  catalogue.     I  do  not  think  that  the  obser— "^^ 
tions  of  the  Sun  made  at  any  particular  time  by  a  single  obsen^^^, 
can  be  held  to  be  a  valuable  check  on  the  epoch  correction  as  c::^  -^ 
duced   by  Prof.  Newcorab  from  every  aiailable  source,  as  tt^--^_-y 
particular  observation  is  ao  peculiarly  liable  to  personality,  whi^^*^ 
directly  affects  the  adopted  correction.  ^^«- 

TVii?  Premde.it.     1   should  like  to  aay  I  was  very  interested  3l 
the  account  which  Mr.  Thackeray  gave  of  Groombridge.     I  haft^ 
known  him   by   name  all   my   life,   and   I   also    knew   that 
observatory  was  near  Greenwich,  but  did  not  know  exactly  whe 
No  doubt  he  lived  near  the  Boyal  Observatory  that  be  might  g* 
some  occasional  assistance. 

Mr.  L.  N.  O.  Filon  read  a  paper  on  the  rrdnetion  of  soin* 
photographs  of  Comet  Swift  (18990)  taken  at  the  Cambridge' 
t!)bBervatory  with  a  portrait-lena.  The  photographs  were  takei^55 
during  the  months  of  May  and  June,  1899,  with  a  portrait-lens  of^ 
5  inches  aperture  and  30  inches  focal  length,  which  was  attached 
to  the  Northumberland  equatorial.  The  plates,  however,  remained. 
unreduced  for  three  years  because  no  measuring- machine  was  at^ 
hand.  One  of  the  chief  objects  aimed  at  was  to  find  out  the 
magnitude  of  the  probable  error  of  determination  of  star-places 
from  photographs  taken  with  a  portrait-lens.  The  six  plat«- 
conatanfs  were  found  by  comparing  the  computed  with  the 
measured  co-ordinates  of  each  of  the  comparison-stars  for  a  large 
number  of  exposures,  and  taking  tho  mean  of  these  it  was  found 
that  Ih',  probable  error  of  an  equation  of  condition  was  i""Z3.  0( 
this,  part  is  due  to  actual  errors  of  meftsureraetit  on  the  plate,  part 
to  errora  in  the  meridian  places  used,  and  part  to  errors  in  the 
plate-constants,  which  are  themselves  due  to  the  first  two  errors 
mentioned. 

From  certain  consideration  a  it  appeared  that  the  probable  error 
of  a  measure  in  x  was  certainly  less  than  o"-5,  and  that  the 
probable  error  of  a  computed  .i-  co-onlinate  was  i"'47,  which 
includes  the  errors  arising  from  unknown  proper  motion,  the 
errors  of  observation,  and  errors  due  to  having  cut  off  the  last 
decimal  place  in  the  Declinations  and  Right  Ascensions. 
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It  was  found  that  the  probable  error  of  a  deduced  Btar-plwe,  u 
found  from  the  measui'eB  and  plate -cotis tan ts,  uan  be  expreHed 
by  a  formula. 


P^  + 


K-'l^)(--^4 


where  k  and  it,  are  the  mean  aquare  radii  of  the  distributions  of 
comparison-Btars  aad  of  stars  whose  places  are  required  re- 
spectively. 

This  formula  shows  the  great  advantage  of  increasing  the 
number  n  of  the  cooiparison-stars,  and  also  of  taking  the  com- 
parieon-etars  well  outside  the  stars  whose  position  is  required,  so 
as  to  mahe  h'/lc  small. 

It  i'=/;,  then  in  the  present  case2»'=i"'07.  If  J'=ji,  which 
is  to  be  recommeuded,p'=o"-83. 

We  may  therefore  assert  that  portrait-lens  photographs  should 
give  star-places  accurate  to  about  o"-S  of  arc. 

The  comet-places  are  liable  to  far  more  serious  errors.  The 
oliject  was  very  faint  and  diffuse,  and  the  probable  error  of  an 
actual  measure  was  enormously  greater  than  for  the  stars. 

The  probable  error  of  the  comet-places  obtained  by  coitsidering 
'fclie  want  of  proportionality  of  the  differences  between  the  E.A. 
t^nd  Decl.  for  the  various  exposures  on  one  plate  to  the  times 
elapsed,  amounts  to  about  4"  or  5". 

Prof.  Turner.  1  am  glad  U>  find  another  worker  in  the  field, 
l>«cause  there  is  plenty  of  work  to  be  done,  and  the  more  help  we 
yt  ave  the  better. 

Dr.  Samhant.  I  should  like  to  ask  with  what  degree  of  accuracy 
^&t.  Filon  was  able  to  determine  the  inclination  of  the  plates  to 
tilie  plane  of  the  object-glass. 

Mr.  Fihn.  The  effect  of  tilt  of  the  plate  depends  merely  upon 
the  angular  extent  of  the  field,  and  not  upon  the  actual  focal 
length.  The  fact  that  the  star-images  appeared  in  equally  good 
focus  all  round  the  plate  made  it  unlikely  in  the  present  case  that 
there  could  have  been  any  tilt  of  great  amount. 

Mr.  Sink*.  I  should  like  to  say  bow  pleased  I  am  to  see  this 
piece  of  work  presented  to  the  Society,  because  I  have  had  the 
pleasure  of  seeing  it  going  on  at  Cambridge  at  intervals  for  the 
last  two  or  three  years,  and  it  has  seemed  to  me  to  be  a  very 
useful  piece  of  work.  The  point  that  strikes  me  as  valuable  is 
that  a  photograph  with  a  portrait-lens  is,  on  occasion,  worth 
measuring,  and  measuring  weU.  One  might  be  tempted  to 
suppose  that  a  small-scale  photc^raph  is  not  worth  much  trouble 
in  measurement ;  but  Mr.  Filon  has  shown  that  if  you  have  a 
portrait-lens  plate  which  is  for  any  reason  of  special  interest,  and 
no  birger  scale  photographs  are  available,  it  is  worthy  of  the  best 
ring-work  you  can  do  on  it. 
flimfrs  then   read   a   second  paper,   on   an   experimental 
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reduction  of  pbotographs  of  Eroo  for  the  determination  of    t**'     fl 
Solar  Parallax  :    combination  of  resalts  from  Mount  Hatnilt<^*^'     H 
Minneapolis,  and  Cambridge.     In  the  lirst  paper,  presented  to  t*^"     H 
Society  last  S'ovember,  fifty  exposures  made  at  Cambridge  were  f^'     H 
ducod  by  the  diurnal  method.  This  required  an  empirical  correction     ■ 
to  the  ephemeris,  which  was  not  aatiaf  actory.    It  is  better  to  combi*'^     I 
observations  made  siraultaneoualy  at  etatioDB  far  apart,  by  wb.i*',      ' 
method  the  errors  of  the  ephemeris  are  practically  eliminat^*-^; 
The  Directors  of  the  Lick  and  Minneapolis  Observatories  v-^*^-^ 
kindly  sent  measures  of  some  of  their  photographs;  those  ff^^i, 
Lick  would  be  of  particular  interest  because  they  were  made  *'*    — 
the  instrument  which  has  won  new  fame  as  the  Crossley  EeBect>*^  -'^ 
but  wbich  was  famous  in  England  tiventy  years  ago  as  Dr.  Commc*  * 
3-foot.  ^^ 

The  results  seemed  to  show  that  we  were  going  to  get  a  y^*-*  ^_ 
good  value  of  the  solar  paraUax  out  of  these  Eroa  observatic*^^^^ 
,\.t  present  there  is  a  large  discrepancy  between  the  values ;  on  '^^^-^t 
one  hand,about8"'7G  is  required  by  planetary  theory  and  by  rect-'*^      y 
determioatious  of  the  aberration  constant,  and  the  value  S"'8o  mrf^^^  "", 
be  deduced  from  all  the  direct  observational  methods.     The  reaL  -^  '^ 
important  point  seems  to  be,  whether  the  photographic  observ^-*  ^ 
tiona  of  Eros  are  going  to  reduce  the  discrepancy.     The  authc^^^^^Lt, 
proposes,  therefore,  to  beg  the  Directors  of   observatories    wit;  ^^ 
photographs  of  Eroa  taken  from  1900  Nov.  7  to  Nov.  15,  to  measur"^^ 
these  plates  and  allow  him  to  combma  the  results  into  one  discu^^ 
sion.     This  should  give  a  value  of  the  solar  parallax  with  a  probabl  ^^^ 
urror  as  small  as  that  of  Gill's  value  from   heiiometer  observe- ^ — 
tions  ;  and  by  concentrating  attention  on  this  small  block  of  th^ 
work  we  shall  be  able,  in  11  short  time,  to  know  how  the  photo- 
graphic result  ig  comiiig  out,  and  how  we  shall  face  the  task  of 
reducing  the  whole  mass  of  observations. 

Pivf.  Turner.  I  should  like  to  express  my  strong  approval 
and  admiration  of  the  plan  proposed  by  Mr.  Hinks  of  taking  fi 
limited  section  of  the  large  mass  of  material  which  has  been  lying 
liy  with  not  much  done  with  it  up  to  now,  and  seeing  what  can  bn 
j;ot  out  of  it.  1  hope  Mr.  Hinks  will  have  his  limiting  dates  adver- 
tised as  much  as  possible,  because  if  he  can  get  all  the  observations 
between  those  <late3  thoroughly  threshed  out  we  shall  know  much 
better  how  to  put  a  plan  for  reducing  the  whole  of  the  material 
into  execution. 

The  President.  There  is  a  paper  on  the  list  to-night  by  Mr.  U. 
0,  Plummer,  on  the  principle  o£  the  Arithmetic  Mean,  which  I 
have  bad  much  pleasure  in  reading ;  but,  as  its  title  shows,  it  is 
nn  arithmetical  pai>er,  and  it  would  not  be  possible  or  practicable 
to  give  a  succinct  account  to  anyone  who  has  not  thought  much 
about  the  subject  before  hand. 

Mr.  Dyson.  Of  the  other  papers  there  are  three  on  the  observa- 
tions of  Nova  Persei — one  from  the  Eadcliffe  Observatory,  one  by 
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\  AiafefotiM^  and  one  by  Mr.t  Stanley  WiUiami.  There  is  also 
&  slort,  note  from  the  Perth  Observatory  on  observations  of  the 
7otat  Eclipse  of  the  Moon,  1902  April  22,  and  another  by 
-M«*.  GfledhiU  on  observations  of  Jupiter  made  at  Mr.  Crossley's 
observatory,  Bermerside,  Halifax,  in  1901 ;  and  there  is  also  a 
short  paper  by  Mr.  C,  S.  Howe  on  a  dark  reticle. 

nPha  following  papers  were  announced  and  partly  read : — 

•J.  QledhiU,  "  Observations  of  Jupiter  made  at  Mr.  Crossley's 
Observatory,  Eermerside,  Halifax,  in  1901." 

^.  Stanley  WiUiams,  "  Further  Observations  of  the  New  Star 
iii  Perseus." 

C  S.  Howe.    *'  A  Dark  Reticle." 

-^.  CD,  Orommelin,  *'  Ephemeris  for  Physical  Observations  of 
^MTars,  1902-03." 

-4.  M,  W,  Downing.  "  On  the  Distribution  of  the  Stars  in  the 
Cape  Photo^^phic  Durchmusterung." 

i.  N.  G.  FUon.  "  Redactions  of  Photographs  of  Swift's 
Comet  (a  1899),  taken  at  Cambridge  University  with  a  Portrait- 
Ions." 

J^erth  Observatory f  Western  Australia.  "  Observations  of  the 
Total  Eclipse  of  the  Moon,"  1902  April  22." 

-£r.  C.  Plummer.     "  On  the  Principle  of  the  Arithmetic  Mean." 

-*4.  B.  HinTcs.  "Experimental  Reduction  of  Photographs  of 
Eros  for  the  Determination  of  Solar  Parallax.  Second  Paper : 
Oombination  of  Results  from  Mount  Hamilton,  Minneapolis,  and 
Oambridge." 

Maddiffe  Observatory,  Oxford.  "  Further  Observations  of  the 
N'ewStarin  Perseus."   (Communicated  by  the  Radcliffe  Observer.) 

The  following  gentleman  was  elected  a  Fellow  of  the  Society : — 
a*  B.  Adames,  5  West  Street,  Chichester,  Sussex. 

The  following  Candidate  was  proposed  for  election  as  a  Fellow 
of  the  Society : — 

0,  McKensde  Knight,  27  King  Henry's  Road,  West  Hampstead, 
^•W.  (proposed  by  W.  E.  Besley). 
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THE  BRITISH  ASTRONOMICAL  ASSOCIATION. 

President  G.  M.  SEADnoKB  in  the  Chair. 


The  seventh  Ordinary  Meeting  o£  the  twelfth  Session  of   "t 
Uritish   Astronomical    Association    was  held    at     Sion    Colles^^*' 
Victoria  Embankment,  on  Wednesday,  May  z8th. 

Among  the  presents  announced  was  a  gift  from  the  Eev—  -•'■ 
Ledger  of  125  negatives  to  the  lantern-slide  department. 

Capt,  Molesworfk  read  a  paper  on  the  Annular  Solar  Eclipse  *•' 
Novemher  i  ith  last,  as  seen  at  Trincomali,  Ceylon.  The  ecli.  -(r>^6 
party  was  composetl  of  officers  stationed  at  Tritkcoinali  and  Ei-^^*" 
Ji.M.8.  '  Hiyhfyer,'  the  flagship,  Oapt.  Moleaworth  being  the  o^.'a'y 
one  of  the  party  with  any  previous  experience.  The  inatnime  ar^*s 
used  were  a  lai  Calver  equatorial  (clock-driven),  carrying  on  "fcl^^ 
same  mounting  a  Marion  portrait-lens  of  6  inches  aperture  c*-"^^ 
ahout  31  inches  focus,  a  small  equatorial,  on  which  was  mounts**-  ' 
Cooke  lens  with  Dallraeyer  telephoto  attachment.  Owing  p«^  t*3| 
to  the  cloudy  and  hazy  weather,  and  to  mishaps  with  the  improvi  ^^* 
n|)paratns,  the  observations  were,  generally  speaking,  a  faiiu*  *"*■ 
Three  slides  were  afterwards  thrown  upon  the  screen,  one  of  -*:>1''^ 
annular  phase  from  a  negative  taken  with  the  rz^-inch,  and  tr-  "^*  " 
cithers  showing  the  eclipse  party  at  work. 

Mr.  Ma-imder  felt  sure  they  must  alt  s_ympathize  w^^p" 
Capt.  Molesworth  in  the  difficulties  which  he  had  experienced  *'' 
observing  this  eclipse  last  November.  At  the  very  best  ^hjg*^ 
work  was  extremely  trying  even  under  the  moat  favourarfc*^ 
circnm stances.  Perhaps  Uie  next  best  thing  to  very  gc^  *-* 
conditions  was  when  the  conditions  were  extremely  bad  a-*** 
nothiog  could  be  seen,  for  then  the  observer's  mind  was  set  ^, 
rest.  He,  the  speaker,  bad  been  on  five  eclipse  expeditions,  »-^**  . 
he  thought  the  feeling  experienced  on  each  occasion  was  one  ^Ir 
wonder  that  auylyody  who  could  stjp  quietly  at  home  shoidd,  .^-V 
his  own  free  will,  go  through  the  worry  which  eclipse  wC^-^ 
involved.  ,-r»il 

Mr.  Crommelin  thought  that  the  fact  that  Capt.  Molesworth  }m-  ^.g 
obtained  traces  of  the  corona  on  this  occasion  when  the  annu^-  ^ 
waa  as  wide  as  they  could  have  it,  for  it  was  practically  a  reci^^  '^3 
for  width  of  annnlus,  made  it  quite  hopeful  than  in  some  annu0-  ^^, 
eclipses,  when  the  annulus  was  narrow,  a  good  deal  might  be  do- 
on  tne  corona,  particidorly  in  the  eclipse  of  1912,  because,  althou. 
there  would  be  two  or  three  seconas  of  totality  in  Portugal, 
might  be  described  as  an  annular  one.  _s=»lf 

The  Frftidtnt  thought  Capt,  Molesworth  hardly  did  hims  "^^^^u 
jiistii*  when  he  described  his  jutper  ns  a  record  of  failures.  J-'rc:^-',,.!. 
I'liihires  a  giMxl  de.il  had  hei'n  Ifarned  for  guidance  in  future 
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I  Mi:  G.  T.  Chatitbtra  naked  wbethep  any  member  of  1 
tioii  had  noticed  anything  ubnoraial  Inst  week  in  theii|] 
Moon.  He  and  some  members  of  his  family  hod  noticeu  d,  peculiar 
ruddy  tint  when  it  waa  well  above  the  horizon,  and  the  question 
ocfiirred  to  him,  "Could  this  have  been  in  anyway  due  to  the 
earthquakes  in  the  West  Indies '? "  Many  present  would,  no 
doubt  reraembar  the  remarkable  annaets  of  1883,  which  were 
associated,  according  to  a  well  accepted  belief,  with  the  eruptions 
of  Krakatoa. 

Mr.  Ooodacre  said  he  had  not  observed  the  Moon  teleacopically 
during  the  laat  apparition,  but  he  had  observed  it  visually,  and 
there  certainly  was  an  amount  of  ruddiness  about  it  such  as 
Mr.  Chambers  mentioned ;  at  the  same  time  it  did  not  occur  to  him 
ho  connect  this  at  all  with  the  volcanic  eruptions  in  Martinique  or 
iSt.  Vincent.  He  rather  put  it  down  to  the  great  southern  declin- 
ation which  the  Moon  had  about  this  time  of  the  year,  and  the 
obscuration  by  London  smoke  in  which  it  was  immersed  by  reason 
uf  its  low  altitude, 

Mr.  Crommeliii  Lad  noted  the  Moon  on  that  day  weel;  and  had 
been  struck  by  a  distinctly  greenish  tinge.  The  question  as  to 
whether  it  had  anything  to  do  with  the  recent  ei'uptiona  had 
occurred  to  him,  but  it  seemed  to  him  that  it  was  a  little  too  sixtn 
to  expect  the  dust  by  that  time.  In  the  case  of  Krabatoa,  the 
abnormal  sunsets  began  about  two  months  after  the  eruption.  As 
regarded  these  eruptions  there  woe  one  point  that  might  be  of 
astronomical  interest,  and  that  was  that  the  cataclysm  that  over- 
whelmed the  town  of  St.  Pierre  happened  exactly  at  New  Moon. 
Moreover  the  Moon  was  in  perigee  at  the  time  and  an  unusually 
near  perigee.  That  might  have  been  the  reason  for  the  cataclysm 
coming  at  that  moment  i  they  might  well  imagine  that  the  tidul 
action  of  the  Moon  did  not  aCEect  the  ocean  only,  but  also  ihe 
liquid  matter  of  the  interior  of  the  Earth  ;  and  if  so,  that  the 
tidal  action  would  be  at  a  maximum  at  the  time — more  especially 
a«  the  Sun  and  Moon  were  roughly  in  the  same  North  DecUnatioii 
as  the  parallel  of  Martinique,  so  that  they  would  pass  practically 
Overhead,  and  on  all  these  accounts  the  tidal  action  would  be  at  u 
maximum  at  the  time  at  Martinique. 

Mr.  Lynn  asked  whether  the  Moon  was  in  perigee  at  the  time 
of  the  Krakatoa  eruption. 

Mr.  Crommelin  replied  that  he  had  not  looked  up  the  point. 

Mr.  Sounder  said  he  had  not  been  fortunate  enough  to  observe 
the  Moon  during  tiie  past  week  owing  to  persistent  clouds  ;  but 
his  recollection  oE  the  appearance  of  the  Moon  after  the  Krakatoa 
eruption  was  that  it  was  distinctly  blue  or  green  for  a  good  many 
nights.  He  did  not  remember  any  ruddy  appearance  then. 
'  The  President.     The  sunset  was  red. 

Sir.  Sounder.     Yes,  but  the  Moon  was  blue  or  green. 

Mr.  Ntwbegin  remarked  that  Mr.  Chambers  had  raised  an  im- 
portant question,  and  members  should  all  be  on  the  watch  for 
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any  effects  that  might  be  visible,  either  in  iht;  Moon  or  in  the     I 
sunsets.  I 

Mr.  London  said  that  living  about  eighty  miles  from  London  he  I 
had  observed  for  several  days  that  both  the  auusets  aud  sunriecs  ' 
were  accompanied  by  a  peculiar  goldcr:  haw. 

Mr.  W.  T.  Lynn  read  a  paper  ou  "  The  Causes  of  Variability  ia 
the  Stars."  The  writer  said  that  probably  the  balance  of  opinias 
was  that  variabUity  was  due  to  some  physical  change  in  the  staxs 
themselves,  and  that  its  analogies  were  to  be  found  in  the  elevexi- 
year  period  of  spots,  now  recognized  though  not  accounted  fiw,  via 
our  Sun.  If  so,  however,  it  must  be  on  a  mnch  larger  Bcal»  in 
nearly  sU  the  variable  stars. 

Mr,  Mavnder    remarked    that  the  long-period  variables  yr^e 
exceedingly  diEGcult  to  explain.    In  the  Qrst  place,  there  wa^  a 
large  number  whose  peiiod  of  variability  was  very  nearly  that  of  s 
terrestrial  year.    A  period  of  that  length  seemed  scarcely  liiely  to 
be  one  of  simple  rotation,  nor  did  it  seem  likely  to  be  analogous  U) 
the  eleven-year  period  of  sun-spots.     Then  they  had  to  bear  in 
mind  that  the  amount  of  variation  was  in  some  cases  a  very  laii^ 
one.     For  instance,  in  o  Ceti  they  had  an  extreme  variation  of 
brightness.    Sometimes  the  star  was  a  thousand  times  as  bright  u 
it  was  at  other  times.     Theu,  again,  in  not  a  few  of  the  long-period 
variables  it  was  found  that  at  maximum  they  showed  the  hycb(^ea 
lines  bright.    He  did  not  think  that  as  yet  they  had  hit  uponO' 
satisfactory  solution  of  the  difficulty.     He  did  not  see  how  Mi- 
Lynn's  suggestion  n'Ould  account  for  the  case  of  a  Ceti. 

Mr.  Lynn.     Sureiy  o  Ceti  is  an  exceptional  case  ? 

Mr.  Maunder,  True,  but  there  are  some  cases  where  there  is 
an  even  greater  range  than  a  Ceti. 

The  Praident  was  afraid  he  was  very  ignorant  of  variable  stars, 
buthebelievedtherewere  four  classes.  Firstly,  the  Algol  variables 
were  pretty  well  accounted  for  by  the  eclipse  theory  ;  but  as  to 
clases  2  and  3,  regular  variables  of  considerable  variability  and 
those  of  slight  variability,  perhaps  Mr.  Lynn's  theory  might 
account  for  the  slight  variation  of  class  3,  such  as  a  few  tenths  en  a 
magnitude  or  something  of  that  order,  but  there  appeared  at 
present  to  be  no  satisfactory  theory  to  account  for  the  o  Ceti  type 
of  variables. 

Mr.  WalUr  F.  Gait  (Newcastle,  N.S.W.)  contributed  some  notes 
regarding  the  planet  Jupiter.  He  said  that  taking  the  1901 
opposition  of  the  planet  throughout,  the  most  remarkable  features 
appeared  to  have  been  the  fading  of  the  N.  equatorial  belt  and 
the  increase  of  density  and  sharpness  of  outline  of  the  N.  tem- 
perate belt.  The  N.  tropical  zone  had  also  exhibited  a  marked 
increase  of  brightness.  The  N.  temperate  belt  was  usually  seen 
distinctly  double. 

Mr.  CrojHvieUn  read  a  paper  hy  Major  L.  A.  £!ddie  (written  trom 
Naaurpoort,  Cape  Colony,  April  23,  1902)  on  "  Varying  Coloiii»- 
durmg  the  Progress  of  a   Lunar  Scupse,"    He  oeKHitwd  liw 
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Si'adual  changes  Id  colour  iLiid  tint  in  tlie  ucllpse  of  April  zz  last, 
a.i">d  said  tliat  one  ratber  remarltable  ftMilure  was  tLat,  whereits  from 
U.1J  ejirly  stage  of  the  ecliiiae  the  shaded  portions  reflected  a  coppery 
t:oloiir  which  gradually  deepened  to  a  ruddy  brown,  aod  finally  to 
a.  dull  red,  yet,  shortly  after  totaUty  had  ceased  and  the  illuminated 
<--i-esent  had  waxed  to  the  sine  of  a  three  days'  old  Moon,  the  whole 
t>t'  the  remainder  of  the  lunar  disc  became  inriaible  as  if  totally 
obliterated  from  the  heavens. 

C'tipt.  Jlolesivorth  said  he  also  observed  the  eclipse  from  the  Indian 
Ocetm,  and  he  oould  corroborate  what  Major  Eddie  said  as  to  the 
dnrkaeas  of  the  eclipsed  portion  of  the  Moon  during  the  partial 
phase. 

Mr.  Ooodacre  said  that  observers  in  this  country  agreed  pretty 
much  that  during  the  latter  part  of  the  eclipse  the  Moon  became 
mitirely  invisible  so  far  as  regarded  the  obscnred  portion. 

Mr.  Petrie  read  a  paper  by  Mr.  Q.  J.  Burnt,  B.Sc.,  on  the 
"  Origin  of  Lunar  Pormationa,"  which  suggested  tjiat  it  might  bi? 
possible  to  explain  the  origin  of  tbeso  forraations  by  assuming  that 
at  one  time  there  was  a  hot  viscous  nucleus  covered  by  a  cool  solid 
crust ;  then  the  lighter  portions  of  the  viscous  matter  gradually 
tuode  tbeir  way  towards  the  surface  till  they  came  to  the  underside 
oE  the  crust;  that  crust  in  some  places  yielded  to  the  preesuri; 
uudemeath  without  rupturing,  so  that  a  mountain  resulted ;  while 
in  other  places  the  crust  ruptured  and  craters  were  formed. 
IVlr.  Bums  described  some  experiments  he  had  made  with  molten 
pitch,  and  a  light  fluid,  such  as  alcohol,  benzine,  or  ammonia, 
beariog  out  his  theory. 

Mr.  Qoadamre  thought  tbat,  bearing  in  mind  the  small  amount  of 
gravity  on  the  surface  of  the  Moon  as  compared  with  that  on  the 
Xlarth — about  one  sixth — and  also  the  further  fact  that  the  material 
oE  which  the  Moon  is  composed  is  in  the  aggregate  much  lighter 
tliau  that  of  the  Earth,  they  had  sufficiently  safe  ground  to  go 
upon  in  assuming  that  the  present  appearanceof  the  lunar  surface 
'Was  simply  the  result  of  volcanic  energy. 

Some  lantern-slides  of  private  observatories  were  then  thrown 
ora  the  screen  and  explained. 

The  Frendent  announced  that,  owing  to  the  Coronation,  the  next 
^A^«eting  of  the  Association  had  been  postponed  to  Wednesday, 
July  the  9th. 


EOYAL  METEOROLOGICAL  SOCIETY. 

Thb  second  afternoon  Meetiug  of  tiie  present  Session  was  held  on 

Wedneaday  the  iSth  instant,  at  tiie  Society's  rooms,  70  Victoria 

Street,  Westminster,  Mr.  II.  Inwards,  Vice-President,  in  the  Chair. 

Mr.  F.  0.  Bit'jttrd  read  a  p^ipurun  "Euglish  Climatology,  1891- 

i9'3o,"  which  is  a  discussion  of  tlie  climatological  data  printed  in 
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the  MetHurological  Betorii.     lu  1874  tlif  Eoyal   Meteorological       j~ 
fkicidty  eommeiii^d  the  oi^unization  of  a,  aeries  of  statioiiB  at  which        ^r^ 
tbt)  observation)?  are  made  twice  a  day  ou  a  uaiform  plan,  bo      .^^^ 
tlutt  the  msultci  may  he  strictly  comparable  witb  each  other.      lii_^^^ 
addition  to  thiiw,  the  Society  in  1880  organized  another  class  o^fe-f 
.stjitione,  termwl  Climatologiual,  at  which  the  observations  are  """''^--w  , 
oiiue  a  day,  vii.  at  9  a.m.      Mr.  Bayard  ou  a  former  occaaiort^Bi 
worked  up  the  results  from  these  climatological  statioas  for  th^  _^e 
10  yeftn   1881-1S90,  and    ia   the   present   paper  he   gives   th>  .^^le 
averagea  from  69   stations  for  the    10  years    1891-1900.      Th   ^_ju 
elements  dealt  'vsith  are  temperature,  relative  humidity,  amount crz^^f 
cloud,  rainfall,  and  rainy  days,  and  the  results  are  a  roluable  coi^e=si- 
tribution  to  the  oliraatology  of  the  British  Isles. 

A  paper  by  Mr.  W.  L.  Dallas,  oa' "  Earth  Temperature  ObservK  —^n- 
tiuus  recorded  in  Upper  India,"  was  also  read,  in  which  the  auth^^^MT 
(tiaciissed  the  observations  made  on  the  temperature  of  the  soil  at 

three  stations,  viz.: — Lahore,  the  capital  ot  the  Puni^ ;  DelL^Enra 
L>uu,  in  the  north-west  of  the  North-Westem  Provmces ;  ar~_^uid 
Jaipur,  the  capital  of  the  native  State  of  that  name.  Theoboor^^ — rs- 
tiniis,  which  were  made  at  depths  varying  from  4  inches  to  4-^Bf5J 
feut  boluw  the  surface,  extended  from  1884  to  1899. 


Messier's  Nebula. 

In    lliu  year    1771,    Messier,  the  famous    discoverer  of  com      ^ifa, 
[lubiished  a  catalogue  of  6S  nebulte  in  the  Memoirs  of  the  Fre^^Bci 
.\cadomy  of  Suionco.    In  the  years  1781-82  this  list  was  republiaiVinf 
ill  tlie  VoinMimincedea  Temps  audi  5  other  nebuJffl  were  added,  tKaus 
briu^ing  the  total  up  to  103  nehulce.     Most  of  these  nebul»  b.^^^ 
btxjn  cwefully  reobserved  since  Messier's  time,  and  some  of  th»**» 
have  pioved  to  be  most  wonderful  and  interesting  objects.     As  thca^ 
ubiservationH  and  descriptions  are  scattered  through  various  Tolutnd^^*' 
uouie  of  Ihcm  almost  inaccessible  to  the  gjoneral  reader,  I  hav^^^ 
cuuipiled  the  following  list  with  short  descnptions  of  the  ftppeW"''' 
auve  tmd  character  of  each  nebnla.    The  positions  are  given  ior"^^'*^ 
lyoo'©.     There  are  a  few  of  Messier's  nebul»of  whicblhavebeea    ^^* 
unablo  to  And  any  account.     These  are  Noa.  40,  45,  48,  and  102.         ^m 
Maiwier    1.    K.A.   5"  28"'5,  N.  21°  57'. — The   famous  "crab       ^ 
nebula  "  hi  Taurus,    it  lies  about  i   degree  north  preceding  tbe       ^ 
Btar;  Tuui'i.     It  wasfirstseenby  Bevis  in  1751.    It  was  again  seen        "^ 
by  MtMnier  ia  1758  while  observing  the  comet  of  that  year,  and  its         ^ 
rtidiMtavur.v  induced  him  to  form  his  catalogue  of  nebulie,  to  help 
ubaorvera  in  distinguishing  these  objects  from  comets.    Sir  Jtrim  ^ 

Utirauhel  tlhought  that  it  was  a  cluster  of  stars  at  a  distance  "of 
abliut  lt)«  gSolh  order,"  that  is  980  times  the  distance  of  GannUik 
ur  VtWi     hoitd  BoBse's  telescope  is  said  to  have  resolved  it- 
vMtHt  I'Ut  photographs  taken  by  Dr.  Boberti  in  iSga  ai 
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stow  a  very  nebulous  appearance,  and  witli  but  little  of  the  "crab- 
like  "  form  depicted  in  Lord  Eoase's  drawing, 

M.  2,  E.A.  ji"'  aS^'j,  S,  i"  15'. — In  Aquarius,  about  s"" 
north  of  the  star  /3  Aquarii.  It  is  a  globular  cluster  of  5'  or  6'  in 
clioniBter.  Sir  John  Herscbel  compared  it  to  a  heap  of  white 
s^xid;  and  Admiral  Smyth  aaya:  "This  magnificent  ball  of  stars 
condenaes  to  the  centre  and  presents  bo  fine  a  spherical  form 
tliat  imogination  cannot  but  picture  the  inconceivable  brilliance  of 
their  visible  heavens,  to  its  animated  myriads."  But  that  each  of 
tbeee  points  should  have  planets  revolving  round  them  seems  very 
doubtful,  yir  "William  Herachel  with  his  40-feet  telescope  could 
see  the  individual  stars  even  io  the  centre  of  the  cluster.  A  photo- 
graph by  Dr.  Eoberts,  taken  in  1891,  shows  the  centre  of  the 
cluster  involved  in  dense  nebulosity,  and  he  thinlis  that  it  was 
probably  ei'olved  from  a  spiral  nebula.  The  stars  composing  the 
clnster  are  very  faint,  probably  not  above  the  JSth  magnitude. 
Seen  as  a  star  it  was  measured  at  Harvai-d  Observatory  as  7*69 
Magnitude.  Assuming  these  magnitudes  as  correct,  I  find  that 
the  cluster  contains  about  800  stars. 

^-  3-  '3''  37"'''Ji  ^-  28''  53'.— A  fine  globular  cluster  in  Canes 
l^enatici,  about  12°  north  precedipg  Arcturua.  Messier,  who 
diacovered  it  in  1764,  described  it  as  "a  nebula  without  a  star, 
opilliant  and  round."  Sir  'William  Herachel,  with  his  20-feet 
^fl«ctor,  found  it  "a  beautiful  cluster  of  stars  5'  or  6' in  diameter." 
^'r  John  Herschel  describes  it  as  very  large  and  bright,  and  the 
stars  about  nth  to  isth  magnitude.  Smyth  called  it  "  a  noble 
^bject,"  and  thought  it  contained  "  not  less  than  1000  small  stars. " 
l-'OPd  Bosse  saw  it  as  a  cluster  blazing  in  the  centre  with  rays  of 
stars  running  out  from  it  on  all  sides.  A  photograph  by  Dr. 
■Roberts  taken  in  May  1891  "confirms  the  general  descriptions" 
*■  previous  observers.  No  less  than  132  variable  stars  have  been 
detected  among  tlie  outliers  of  this  cluster  ! 

^.  4.  16"  i7"''5,  S.  26''  17'. — A  large  but  rather  faint  nebula. 
'-*'  lies  about  1 1°  preceding  the  bright  star  Antares.  It  was  dis- 
^*^vered  by  Messier  in  1764,  and  in  1783  Sir  William  Herschel 
ro«nd  it  resolvable  into  stars.  Admiral  Smyth  describes  it  as  "  a 
s  of  small  stars  .  ,  .  with  outliers  and  a  few  small 


"Cellar  companions  in  the  field." 

^X.  5.  1$''  13'^Si  N.  2"  27'. — A  globular  cluster  of  stars  of  nth 
'-*  X  5th  magnitudes,  lying  closely  north  preceding  the  5th  raagni- 
^^de  gtjip  5  Serpentis.  Messier  was  "  certain  that  it  contained  no 
star  " !  Sir  "WUliam  Herschel  resolved  it  and  estimated  the  number 
**  aco,  but  it  probably  contains  many  more.  Smyth  describes 
it  as  "  a  noble  mass,  refreshing  to  the  senses  after  sweeping  for 
'^■iot  objects."  A  photograph  taken  by  Dr.  Roberts  in  1892 
tv  ^*'*  ^^^  ***™  *'"  '  ^^^  magnitude,  "  with  dense  nebuloaity  about 
"^he  centre."  No  less  than  85  variable  stars  have  been  detected 
nxong  the  outliers  of  this  cluster. 
M.  6,  17''  33",  S.  32'  10'. — In  Scorpio.    Sir  John  Herschel  de- 
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scribes  it  as  ■'  a  line,  lafge,  diBwete  cluster  of  sbu-s,  lo,  1 1  ;  '^.^ 
star  is  7  ni. ;  one  ia  7'8.  Fills  field."  From  the  positioa  given  ^- 
Sir  John  Uerschel  for  the  nebula  Dunlop  612,  it  should  be  in  t  -^^^ 
Htinit!  low  power  field  with  AL  6,  but  observing  iu  the  Punjab 
yould  only  see  one  cluster  near  the  plaee,  with  stars  in  zigzag  lin^  * 
wliitb  agrees  with  Sir  John  Herschel's  deHcrjption  of  Dunlop  61  ^^ 

M.  7.  17"  44°",  S.  30°  39'. — Sir  John  Herachel  describes  it  «.^ 
"  A  highly  condensed  nebulous  mass,  3'  diam.,  or  ftn  irregular' 
round  nebula  ;  pretty  much  brighter  in  the  middle  ;  resolvable." 

M.  8.  17"  57'"'6,  S.  24°  22'. — A  very  fine  object  in  the  Milky 
Way  in  Hagitturius.  Visible  to  the  naked  eye.  A  beautiful 
drawing  of  it  sbowiug  nebulous  strenka  and  loops  is  given  by  Sir 
Joiin  HerBchel  in  his  Capt  Obsermtiona,  and  he  calls  it  "  a  superb 
nebula."  There  ore  many  stars  iu  the  field.  The  present  writer 
found  it  plainly  visible  to  the  naked  eye  in  the  Punjab  sky,  and  a 
glorious  object  even  with  a  3-inch  refractor.  It  has  been  photo- 
graphed by  Dr.  Boberts*.  Secchi  found  the  spectrum  that  of  a 
gaseous  nebula. 

M.  9.  1 7''  I3'""3,  S.  i8°  25'. — Between  t}  and  58  Ophiuchi ;  nearer 
lo  i|.  Messier  discovered  it  in  1 764,  and  described  it  as  a  nebula 
"  unaccompanied  by  juiy  star  "  ;  but  it  was  resolved  into  stars  by 
Hir  W.  Herachel  in  1784  with  his  20-feet  refieetor.  Sir  John 
Utirsoiiel  at  the  Cape  found  it  about  4'  in  diameter,  and  "  resolved 
into  stars  of  the  1 4tb  magnitude."  Smyth  says  ;  "  This  fine  object 
in  t'oraposed  of  a  myriad  of  minute  stars,  clustering  into  a  blaze  in 
the  ceutre,  and  wonderfully  aggregated,  with  numerous  outliers 

M.  10.  16"  51 '"■9,  S.  3°  57'. — About  10-  east  of  the  stars  i  and  e 
Ophiuchi.  yir  John  Herschel  describes  it  as  a,  "  fine  laree  cluster 
,  .  .  diameter  5',  with  stragglers,  several  of  whicli  are  of  krger  sizs 
to  about  iz'  ;  all  resolved  into  stars  1 1-15  maenitude  ;  very  (.■om- 
pressed."  A  photograph  by  Dr.  Roberts  in  June  1891  shows  the 
fluster  "  nearly  free  from  nebulosity." 

M.  II.  18''  4S"''7,  S.  6°  23' .^In  the  so-called  "Shield  of 
Sobieski,"  whicb  forms  the  southern  portion  of  AquUa.  Dis- 
covered by  Kirch  in  1681.  Sir  William  Herschel  saw  stars  of 
iLhnut  tith  magnitude,  divided  into  5  or  6  groups,  and  he  fouuil  it 
just  visible  to  the  naked  eye.  Sir  John  Herschel  calls  it  round 
and  rich,  with  stars  9-iith  magnitude,  Smyth  compared  it  to 
"  a  flight  of  wild  ducks,"  and  says  it  "  is  a  gathering  of  minute 
stars  with  a  prominent  8th  magnitude  star  iu  the  middle  and  two 
following."  A  photograph  by  Dr.  Itoberta  in  1891  agrees  well 
with  the  descriptions,  and  shows  that  the  cluster  ia  free  £rom 
nubuloaity. 

M.  13.  16''  42"''o,  S.  1°  48.— Between  S  and  41  Ophiuchi.  It 
was  discovered  hy  Messier  in  1764  and  described  by  him  na 
"around  nebula,  unaccompanied  by  any  star."  Sir  J.  Herschel 
found  it  resolvable  into  stai-s  of  loth  magnitude.      Smyth  calls  it 

•  fice  Knowledge,  Juns  1900. 
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"  &  fine  rich  globular  cluster  with  a  cortege  of  bri 
many  miuute  straggling  outliers."  A  photograi 
I^.  UobertB  in  Juue  iSgz  showa  the  stars  visible  I 
with  "a  trace  of  nebulosity." 

M,  13.  16''  38"-i,  N.    36°  37'. — -This  is  the  famous  glouiiiar 

cluflter  in  Hercules,  betiveen  q  and  i,  and  conaidered  to  be  one  of 

the    finest  of  ita  class.     It  was  discovered    by  ilalley  in    1714. 

Messier,  who  observed  it  with  3  4-fnot  Newionian  reftector  and 

power  of  60,  was  "  assured  that  it  contains  no  star ''  I     Sir  William 

Herschel  described  it  as  "  a  most  beautiful  cluster  of  stars,  eiceed- 

iiiK^y  compressed  in  the  middle  and  very  rich."     He  estimated  tlie 

number  of  stars  at  14,000.     Sir  J.  Herschel  saw  thousands  of 

atan.    Smyth  o^ed  it "  a  superb  object,"  and  Br.  Hiohol  remarked 

tliat  "  Perhaps  no  one  ever  saw  it  for  the  first  time  through  a 

telescope  without  uttering  a   shout    of   wonder."      Lord  Bosse 

found  3  dark  streaks  or  lanes,  which  were  also  seen  by  fiuSham. 

Photographs  taken  by  Dr.  Boberts  in    1887  and   1895  show  the 

dark  uiiee  seen  by  Lord  Bosse,  and  also  some  nebulosity.     Dr. 

-fioberte  thinks  that  it  was  probably  evolved  from  a  spiral  nebula. 

EVom  a  photograph  taken  in  America  by  Mr.  H.  K.  Palmer  with 

qji    exposure  of  two  hours  be  finds  the  number  of  stars  in  this 

duster  to  be  5482,  of  which  1016  are  "  bright "  and  4466  "  faint." 

The  dark  lanes  are  also  clearly  visible  in  Palmer's  photograph. 

M.  14.  17*'  32'"3,  8.  3°  1 1  . — In  Ophiuchus,  between  r  and  41. 
Sir  John  Herschel  found  it  to  be  "a  most  beautiful  and  delicate 
globular  cluster ;  not  very  bright,  but  of  the  finest  star-dust ;  all 
xvell  resolved ....  excessively  rich.  All  the  stars  equal  1 5  or  1 6  m." 
HJord  BoBse  found  the  stars  very  close  and  very  small.  A  photo- 
graph token  by  Dr.  Itoberts  in  August  1S97  shows  "  curves  and 
Jines  of  faint  stars  radiating  in  all  directions  outwards  from  the 
^ense  cluster  ...  as  well  as  vacancies,  within  the  nebulous  centre." 
M.  15.  ii''  as"'!,  N.  11°  43'.— A  globular  cluster  inP^jasuB  in 
s  comparatively  vacant  space  about  4°  north  following  S  Equuleii. 
It  Tras  discovered  in  1745  by  Miraldi,  who  thought  it  contained 
*'  muiy  stars."  Sir  John  Herschel  estimated  them  about  i5tb 
magnitude.  Lord  Bosse  described  it  aa  a  globular  cluster  with 
bright  and  faint  stars.  A  photograph  taken  in  Nov,  1890  by  Dr. 
Boberts  "  coufirms  the  general  descriptions,"  and  shows  the  stars 
arranged  in  "  curves,  lines,  and  patterns,"  and  the  centre  nebulous. 
M.  16.  iS"-  i3"-2,  8.  13=  4.9'.— South  of  "Sobieski's  Shield." 
Sir  John  Herschel  described  it  as  a  cluster  containing  at  least 
100  stars,  and  Smyth  calls  ita  "A scattered  but  fine  large  cluster." 
A  photograph  taken  by  Dr.  Bobertfi  In  August  1897  shows  that  it 
is  really  "  a  large  bright  nAula  with  a  cluster  apparently  involved 
in  it." 

M.  17.  18*  iS"*o,  S.  16°  14'. — This  is  the  so-called  "  horse-shoe" 
wa"  nebula.     It  lies  about  z^°  south  of  M.  16.     It  was 
a  by  Sir  John  Herschel  as  a  magnificent  object,  bright  and 
It  has  also  been  described  and  drawn  by  Lord  Bosse, 
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dl  gives  a  drawing  of 
>.  but  this  form  is  nearl, 
9CS  in  August  1893. 
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AMot  ooe  degree  south  of  tb^?^ 
-    ~  ckirious    field    iu  a  very  ricb 

.iwii  iJTi^  splendour." 
— In  Ophiuchua,  between  39 
=w  former.  Sir  W.  Herschel 
^T-wtiel  describes  it  as  "  superb, 
-■•ii-id;  diam.  ro':  resol red  into 
-■  ".n  (.filled  it  '■  A  fine  insulated 
.vaipressed  stars,"  aad  he  says 
:-  [lolo.  about  4°  broad,  in  the 
i-  Herschel  found  almost  deati- 

I  :.?  welWmown  "Trifid  nebula," 
-ar  4  Sagittarii.  A  very  curious 
..■Mtiug  from  the  centre.  It  has 
■.  f.-sfhe!  and  Trouvelot,  and  it  was 
-crvatory  with  the  3-feet  Crossley 
nebulous  appearance,  the  a pe»rf;runi 

,  -■-*   ,n'. — Between  /i  and  4  Sagittarii   and 
H.  .■*     Smyth  describes  it  as  "  A  coarse 

■  -ich  gathering  galaiy  region." 

-About  midway  between  /i  and  a 

■  vii  seen  by  Hevelius  before  1665, 

■n  1747.     Messier,  who  observed  it 

i-iied  no  stars  !      Sir  John  Herschel 

-ter,  very  bright;    very  large;  Tery 

1  111.*  stars  are  of  two  magnitudes,  viz. 

,ind,  what  is  very  remarkable,    the 

-    ly  reddish."     And  in  another  obser- 

.'.ii'^of  two  sizes,  I J  and  15,  with  none 

.    .!  oi'  2  layers,  or  one  shell  over  another. 

.■  .'.'-..-.A  it  "  very  interesting  from  visibility 

,  1 1  ui.t,  which  makes  it  a  valuable  object 

whi*  ulue  to  the  structure  of  many  more 

..W,"    Observing  with  a  3-inch  refractor  in 

i  writer  found  the  larger  stars  well  seen. 

^  ^»  cla8t«r  is,  however,  nebulous  with  a 
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:ii  (9"  o'. — Smj-th  describes  it  as 
^mnM  BPrinkling  ot  telescopic  stars 
u  wpIhw  magnifying-power."     Webb 
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M.  24.  i8^  i2»-6,  S.  18°  27'.— About  2°  north  of  ft  Si^ttarii. 
Sir  John  Herschel  describes  it  as  prettj  large  and  very  rich«  with  stars 
of  I  i~2o  magnitude.  Lord  Eosse  saw  some  unresolved  nebulous 
light  in  it,  but  a  photograph  by  Dr.  Eoberts,  taken  in  Eeb.  1894, 
shows  the  stars  free  from  nebulosity.  On  this  photograph  the 
streams  of  stars  surrounding  the  centre  seem  to  be  arranged  in 
spirals  and  strongly  suggest  that  the  cluster  has  been  evolved  from 
a  spiral  nebula.  J.  E.  GtOee. 

[To  be  continued.] 


Some  interesting  Double  Stars. 

Among  the  Struve  double  stars  there  are  some  which,  at  the 
present  time,  require  measuring  by  reason  of  having  arrived  at  a 
critical  position  where  it  is  possible  to  discriminate  perhaps  between 
rectilinear  motion  and  orbital  motion,  or  between  an  orbit  of  long 
or  comparatively  short  period.  Most  of  these  pairs  are  within 
reach  of  instruments  of  moderate  size,  and  would  well  repay  any 
attention  bestowed  upon  them,  thus  : — 


S  1785.    E.A.  13^  44°*  32%  N.P.D.  62°  31',  Mags.  7*2  and  7*5. 

The  measures  of  this  pair  date  from  those  made  by  South  in 
1823,  and  a  complete  list  down  to  1892  will  be  found  in  the  M.  N. 
1892  Dec,  where  Burnham  gives  a  diagram.  In  the  M.  N.  1893 
March,  Mr.  Gore  gives  an  orbit  with  a  period  of  125*5  years, 
which  apparently  induced  Burnbam  to  re-examine  the  measures, 
and  the  result  will  be  found  in  Astronomy  and  Astrophysics,  1893 
May,  where  he  shows  that  it  is  impossible  to  determine  an  orbit, 
and  that  the  utmost  we  can  say  is  that  the  period  lies  somewhere 
between  120  and  300  years.  In  the  same  year  my  own  note  is  to 
the  effect  that  "  a  critical  portion  of  the  curve  was  being  passed 
over,  and  in  1898  we  might  be  able  to  get  some  more  definite 
information."    The  measures  are  roughly : — 


1830 
40 

60 


165° 

172 
178 
188 


3"-5 
3  '5 
3  '3 
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1870 
80 
90 

^900 


199 
215 

241 

276 


2"-6 

2    •! 

I  -6 
I    3 


from  which  it  is  seen  that  the  prophecy  has  not  turned  out  well, 
and  we  can  now  only  say  that  the  ellipse  may  be  one  of  1 30  years 
or  of  300  years.  The  distance  does  not  decrease  so  rapidly  as 
Gore  expected,  for  according  to  his  orbit  it  would  not  exceed  i"'i. 
This,  then,  is  essentially  a  pair  to  be  watched.  There  is  no 
question  as  to  its  binary  character,  for  Stumpe  gives  a  Proper 
Motion  of  o"*48i  in  direction  269°*95. 


*'^lerestiny  Double  Starx.  [Kt 

Z  1757.     K.A.  la''  29"'  11",  N.P.D.  89°  48',  Mags.  7-8  and  8-9. 

This  pair  ia  not  bo  intereetiag  perhaps  as  the  last,  but  it  has 
flotUH  peculiarities  which  make  it  worth  following.  In  1887  Gore 
gave  an  orbit  of  277  years'  period,  wliich  was  properly  taken  ei- 
ception  to  by  Burnham,  seeing  that  the  whole  change  in  position- 
angle  araonntfld  only  to  60",  Indeed  the  motion  from  1S30  to 
iSgo  is  Tery  regular,  viz.  o"-03S  along  a  straight  line  in  direction 
115°,  which  continued  up  to  the  present  time  gives  for  the  pair  a. 
posit  ion -angle  of  79°  and  distance  2"'8,  which  is,  curiously  enough, 
that  derived  from  Gore's  elements.  I  can  find  only  a  few  recent 
lueaaurea,  but  these  are  consistent  in  their  oppositiou  to  the  dis- 
tance of  3"'8.  They  appear  to  show  that  in  1893  the  pair  reached 
a  maximum  separation  of  2"'6,  and  that  there  has  since  been  a 
steady  fall  to  2  "z,  while  the  angle  agrees  with  the  deduced  angla 
of  79".  Hence  careful  mi^asures  of  distance  are  of  giieat  import- 
ance, and  can  be  made  with  small  instrumental  means. 

3  1863.     B.A.  14"  34"  41",  N.P.D.  38°  o',  Mags,  7-1  and  7-4. 

This  is  a  pair  of  a  different  character,  and  by  reason  of  it« 
distance  o'-}  more  difficult  to  observe.  Practically  since  i8k8  the 
angle  has  changed  from  1 1 1"  to  87°  and  the  distance  from  o"-6  to 
o"7.  When  the  observations  are  grouped  and  plotted  down  for 
every  five  years,  the  measures,  so  far  as  direction  is  concerned, 
seem  to  lie  along  a  straight  line,  but  the  motion  along  this  line  is 
not  regular,  being  as  follows  : — 

q"'oo6o  from  i8iS  to  iSj5  |  o"'oojo  from  181J  to  i860 

o  'ooeo     „  .,  1840  a  -Q03S      „         „  iS^o 

D  -0050     „  „  1850  I  o  '0031      „         „  1900 

Indicating   that   the  pair  form  a   binary  system,  and  that   the 
maximum  elongation  has  been  reached.     This  star  is  Piam  XIV. 


S  1837.     K.A.  14"  19™  lo",  N.P.D.  ioj=  13',  Mags.  7'i  and  8-7. 
This  is  a  pair  very  similar  in  character  to  £  1863,  the  crux 
being  in  the  distances.     Plotting  the  observations  and  drawing  a 
smooth  curve  through  them,  we  get : — 

"830  jiS"  i"-4o       I         1870  3ii°  i".3j 

40  311  I  -48                      So  308  I    30 

50  ]i8  [     50                        90  306  I   'lo 

60  ]I4  I   '40         I            1900  301  I    -18 

There  does  appear  to  be  a  real  elongation  about  1850,  and 
measures  of  distance  now  are  very  important.  The  pair  have  a 
Common  Proper  Motion  of  — o"-043  in  B.A.  and  -fo"-024  in 
N.P.D.    The  magnitudes  should  also  be  noted.  T.  L, 


{To  be  ooiiliauMl. 
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CORRESPONDENCE. 

To  the  Editor*  of '  The  Ohurvatory.' 
John  Goodricke. 

d-BHTLBMXir, — 

When  a  career  is  cut  off  so  early  as  that  o£  John  Goodricke, 
^^  ia  impaasiUe  to  avoid  feeling  how  much  more  would  probab^ 
'**Te  been  done  had  that  life  been  prolonged.  It  is  aaid  that 
^^liea  Newton  heard  of  the  death  of  Boger  Cotee  (the  first  to  hold 
I***  Plumian  profesBorship  at  Cambridge),  he  eiclaimed,  " Had  he 
^Ved  longer,  we  ihoiild  hare  known  something  I  "  Cotes  was  in 
^is  thirty -fourth  year ;  but  he  of  whom  1  speak  had  not  com- 
F'leted  his  twenty-second  on  the  day  of  his  death,  the  20th  of 
^.pril,  1786.  His  name  will  e?er  live  in  astronomy  from  his  great 
**iBcoverie8  of  the  periodicity  of  the  variability  of  AJgol  (the  trne 
'^ase  of  which  he  suggested)  and  of  the  variability  of  i!  Cephei 
^*id  j3  Lyne.  The  records  of  these  in  the  Ph{lo»<yphieal  Transae- 
'*V»i*  are  too  well  known  to  need  further  reference  to  them  here. 
^ome  time  ago  I  pointed  out  in  the  Obgervalory  (vol,  iv.  p.  181) 
'•tat  Gloodrioke  had  the  priority  over  Palitzsch  in  his  observa- 
tions  of  Algol.  My  purpose  now  is  to  give  some  little  account 
of  Goodricke's  family  and  antecedents,  derived,  of  course,  from  the 
*  History  of  the  Goodricke  Family,'  which  was  ei^ted  by  Mr.  C.  A. 
Ooodrickein  1885. 

Henry   Goodricke,  who  was   the  ancestor   of  the   Yorkshire 

branch  of  the  family,  was  the  brother  of  Thomas,  Bishop  of  Ely 

*nd  Lord  Chancellor  of  England  in  the  reign  of  Edward  Tl.     In 

X542  he  purchased  the  manor  of  Ribston  (a  place  so  universally 

fanown   in   connection  with   the   celebrated    variety  of  pippins^ 

in  Yorkshire,  and   afterwards  other  places  in    the  same  county, 

besides  possessing  landed  property  in  the  isle  of  Ely,  and  in  Eesez 

and  London.     His  son  and  grandson,  both  named  Kichard,  held 

at  different  times  the  office  of  High  Sheriff  of  Yorkshire.     Henry, 

eldest  son  of  the  latter,  was  knighted  by  iTameB  I.  during  his 

progress  from  Scotland  to  London  in  1603.     He  had  nine  sons; 

the  seventh  was  named  John,  succeeded  to  his  father's  estates  in 

1641,  and  was  the  same  year  created  a  baronet  by  Charles  I.    Li 

the  Civil  Wars  he  took  up  arms  on  the  side  of  the  King,  was 

taken  prisoner  by  the  Parliamentary  forces  and  kept  in  the  Tower 

till  1646,  when  he  was  released   and  the  sequestration  of  his 

estates  taken  off.     His  only  son.  Sir  Henry  G^dricke,  was  the 

second  baronet  (for  some  time  Ambassador  at  the  Court  of  Spain, 

from  which  country  he  had  to  escape  on  account  of  some  political 

troubles),  was  Sir  John's  only  son  by  his  first  wife  ;  as  he  left  no 

posterity  tlie  third  baronet  was  another  Sir  John,  the  only  son  of 

the  former  by  his  second  wife,  who  succeeded  his  half-brother  in 

1705,  but  died  in  the  same  year.      His  eldest  son,  Sir  Henry 

Goodricke,  was  the  fourth  baronet;  he  died  in  1738,  and  was 
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1  by  his  eldest  son,  Sir  John  Goodricke,  bora  at  Ribst<=»ii 
in  1708,  and  grandfather  of  the  aatronomer.  Sir  John  had  oi^-ly 
one  sou,  Henry,  who  married,  in  1761,  a  Dutch  lady,  Lovitni 
Benjamina  Sessler,  of  Namur,  with  whom  he  resided  several  yeo-xa 
at  Gronmgen*,  where  laoHt  of  his  children  were  born,  the  eldeset 
of  these  being  John,  of  astronomical  fame,  on  Sept.  17th,  17  ^4t 
"When  Henry  Goodricke  returned  to  England  he  settled  at  Yo^ri. 
where  his  son  John  developed  a  taste  for  astronoifiy,  and  ni^fc-*d^ 
those  discoverieB  which  will  ever  be  memorable  in  the  aoiex:**'^" 
Henry  died  in  1784,  and  John  then  became  heir  to  his  gra.a:^>-*" 
father.  Sir  John,  but  died  only  two  years  subsequently,  so  that;  ^ 
Sir  John's  death  in  1789  the  baronetcy  and  estates  fell  to  Hen:^^^^* 
second  son,  also  named  Henry,  and   bom,  lite  his  brother,  *, 

Qroningen.     The  title  became  extinct  on  tlie  death  of  the  eig^fc*- 
baronet   in    1839.      The  estates  had,  in   the   meantime   pas^  ■^^ 
through  the  will  of  Sir  Harry,  son  of  the  last  Sir  Henry  l.^  -^ 
seventh  baronet,  to  another  family,  that  of  Holyoate,  who  took  "^^ 
additional  name  of  Goodricke.      The  author  of  the  work  fr^^^^-^^ 
which  1  am  quoting  tella  us  that  he  had  often  heard  his  gnn:J^^ 
fiither,  William  Goodricke  of  Dearham,  of  a  collateral  brai»- 
o£  the  same  family,  speak  of   the  scenes  of  hospitahty  he  h»- 
witnessed,  when  a  boy,  at   the  house  of  Sir  John  GoodricK^^*^' 
grandfather  of  the  astronomer.     He  states  that  there  is  a  portr^^^^ 
of  the  latter  at   Qilling  Castle,  near  Eiehmond,  in  the  Nor^  "^ 
Biding  of  Yorkshire,  of  which  I  am  sure  we  should  all  be  glad       '^ 
see  a  copy,  if  it  could  be  made  and  photographed. 

Yours  faithfully, 
Blaokheatli,  1901,  Juoe  i.  W.  T.  Lyhh. 

The  Flash-spectrum. 
Qentleuen, — 

If  I  may  be  permitted  to  make  a  few  further  remarks  j*^ 
reference  to  Mr.  Fowler's  interesting  communication  in  your  las'^^ 
number,  I  should  like  to  say  that  my  own  results  are  in  substantial 
agreement  with  those  of  Mr,  Mitchell  in  the  tables  of  selected 
lines  which  Mr.  Fowler  gives. 

Those  show  clearly  the  tendency  of  certam  enhanced  lines  to 
appear  as  strong  lines  in  the  flash-spectrum,  and  I  may  admit; 
further  that  a  considerable  number  of  the  stronger  enhanced  lines 
of  both  iron  and  titanium  coincide  with  abnormally  strong  lines  of 
single  origin  in  the  flash.  This  is  proved  by  a  comparison  of  the 
intensities  estimated  by  four  different  observers  from  the  results 
obtained  at  the  eclipses  of  1S98,  1900,  and  1901. 

It  is  possible  I  may  have  under-estimated  the  importance  of 
these  coincidences,  which  ore  doubtless  of  great  interest  and  sig- 
nificance ■per  te.     However,  the  question  at  issue  is  whether  or  not 
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there  is  sucli  a  fundamental  difference  between  flash-  and  Fraun- 
hofer  spectra  as  to  lead  ua  to  abandon  the  view  that  the  flash- 
layer  ia  the  seat  of  the  FrauiihoEer  absoi-ption-lines. 

If  an  extended  comparison  is  made  over  a  lon^  range  of  spectrum 
of  the  inteneitieB  of  isolated  lines  of  single  origm  it  is  found  that 
for  each  element  there  is  a  close  general  correspondence  with  the 
,  intensities  of  the  dark  tines.  The  agreement  is  by  do  means  exact 
in  detail,  since  the  enhanced  lines  in  many  cases  produce  abnormal 
intensities.  1  give  as  an  example  a  table  showing  the  results  I 
have  obtained  with  the  titanium  lines  between  \  35°"  """^ 
A  5000. 

Titanium  Lines  in  Sun  aad  Flash,  \  3500  to  X  5000. 


Intonrity 
in©.' 

Mcofline. 

in©. 

No.  of  linea 
in  flash. 

ATeraea  intensity 
offlMh-line.. 

38 

0 

■     0 

*7 

S 

19 

U 

16 

6  nai  anr 

5 

48 

It  is  from  this  general  corre^ondence  ot  intensity  that  I  have 
^*^«n  led  to  conclude  that  the  mish  really  represents  a  portion  of 
^-tt.«  absorbing  stratum,  viz.,  the  upper  more  diffused  r^on. 

The  lower  region  immediately  in  contact  with  the  photosphere 

^O^give  emission -spectra  iu  which  the  enhanced  lines  are  less 

I**'cminent ;  and  although  this  stratum  is  not  able  appreciably  to 

**^i  press  the  photographic  plate  at  eclipses,  it  may  yet  have  a  very 

•^^^nsidei^ble  absorptive  effect,  perhaps  as  much  or  more  than  the 

f^^ch  deeper  upper  region.     It  appears  to  me,  however,  that  there 

'■s   no  ground  for  abandoning  the  view  that  the  whole  depth  of  the 

^ash-layer  is  effective  in  producing  the  absorption-lines ;  and  in 

tli(i  case  of  the  hydrogen  and  calcium  lines  the  whole  depth  of  the 

•^^romoaphere  itself  is  effective.     This  is  indicated  by  the  narrow 

absorption -lines  at  the  centres  of  H  and  K,  which  agree  exactly  in 

'^idth  and  absolute  intensity  with  the  corresponding  bright  lines 

of  the  chromosphere.  Tours  faithfully, 

Kenlej,  Surrey,  !•  EVERSHBD. 
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The  Eclipse  of  Ammianus. 

GUNTLBMBlf, — 

If  it  w-eve  clearly  establialied  that  our  lunar  tables  gave  tu 
accurate  rueulta  when  applied  to  eclipses  which  occurred  1500 
years  ago,  we  might  fall  bact  on  some  such  hypotheies  respectii^ 
that  oF  Ammianoa  as  those  meatioued  by  Mr.  Lynn.  But  whec^ 
is  the  proof  ol'  thia  accuracy?  What  eclipse  of  that  antiquity  ia 
recorded  to  liave  taken  place  on  the  day  and  at  the  place  givMt: 
by  the  tables  ? 

I  may  perhaps  mention  that  a  cycle  of  521  years  (of  365I  dayi^ 
each)  appears  to  answer  well  for  solar  ecUpsea  pretty  nearly  in  thq 
aame  locality.  Thus,  on  June  16,  a.d,  885,  there  was  a  totj 
eclipse  in  Scotland,  mentioned  in  the  Ckronimi  Scotoram.  Oa 
June  16,  A..D.  1406,  there  was  an  eclipse  nearly  total  at  London,; 
and  on  June  29,  k.d.  1927  (the  same  date  in  the  New  Style),  we| 
shall  have  another  eclipse  nearly  total  in  London,  But  as  regarda^l 
thia  one  of  Ammianus,  the  return  on  Aug,  28,  a.d.  83i,  aeemS 
only  to  have  been  recorded  in  France.  This  seems  to  confirm  the] 
suggestion  that  the  tables  place  the  eclipse  of  Ammianus  too  Uk\ 
east.  I  do  not,  of  course,  imply  that  the  cycle  which  I  propose 
a  perpetual  one,  or  that  the  ellipse  is  visible  in  precisely  the  aan 
district  on  each  return  ;  but  it  seems  to  answer  recorded  eclipBeB] 
with  considerable  accuracy.  Truly  yours, 

DubUn,  1901,  June  9.  W.  H.  8.  MoNOK, 


OBSERVATORIES. 
Royal  Obsbrtatort,  GaKHKWiCH. — Visitation  Day,  on  June  7i 

like  moat  of  the  days  in  the  first  part  of  the  month,  was  wet,  and 
the  invited  visitora  were  not  so  numerous  as  in  former  yean 
The  Astronomer  Boyal  was  compelled  by  indisposition  to  keM 
within  doors,  but  was  able  to  present  his  Report  to  the  Board  wi 
Visitors  in  person.  I 

Transil-Cirdt. — -The  number  of  transits  observed  during  thBj 
year  was  11,133,  °^  circle  observations  9666,  These  are  com>| 
pletely  reduced  to  1902  April  8,  and  the  observations  to  May'd 
are  nearly  so.  The  apparent  correction  for  cUacordance  betwe^ 
observations  of  the  nadir  and  sfars  observed  by  reflexion  was  fouoii 
to  be  —  o"-29,  which  is  very  nearly  the  mean  value  of  thia  quantiM 
during  the  last  ten  years.  The  correction  for  the  E— D  discoHn 
ance  during  1901  was  found  to  be  +o"-o62+o*'442  sin  a.d.:  it  ii 
noted  that  the  coefficient  of  sin  e.d.  has  gradually  increased  froH 
o"-i  in  1898  to  its  present  amount.  The  correction  to  the  tabula 
obliquity  of  the  ecliptic  was  found  from  observations  in  1901  to  bn 
+  o"-2o,  and  the  mean  error  of  the  Moon's  place  (after  Newcomtfi 
corrections  had  been  applied  to  Hansen's  tables)  was  — o'-i35  in! 
R.A.  and  — o''59  in  N.P.D.  deduced  from  1 1 7  observations,  i 
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The  Altfizimulh. — This  iiiNtrumpnt  has  Iwmi  used  in  feur  pOM- 
tione  ia  the  meridian  as  &  rerenibie  traoBit  uutrument,  uid  also 
on  some  occasions  in  the  prime  vertical  and  other  azimuthB  for 
obserratioa  of  the  Moon  and  Planeta.  3366  obaervations  of  fi.A., 
1976  of  N^.P.D.  of  the  Sun,  planeta,  and  stars  were  made  during 
the  year,  and  besides  these  the  observations  of  the  Moon  numbered 
46  and  47  in  the  two  elements  respectivelj. 

Eqaatarials. — 16  disappearances  and  4  re-appearances  oE  stars 
occulted  by  the  Moon  bave  been  observed.  The  observation  of 
double  stars  has  been  continued  with  the  aS-inch.  The  z6-iiicb 
Infractor  has  been  used  to  take  photographs  of  Neptune  and  its 
aatcdiite,  the  reeults  of  which  have  been  already  communicated  to 
the  Boyal  Astronomical  Society.  With  the  reflector  long-exposure 
pbotc^raphs  of  Nova  Persei  have  been  takea,  including  six  with 
exposure  of  4  hours  or  longer,  all  of  which  clearly  show  the 
■wbulosity  around  the  star. 

The  Astrographic  Chart  and  Catalogue  is  progressing  satis- 
^toiily.  All  the  plates  but  one  have  now  been  taken,  and  such 
plates  as  are  considered  inferior  tn  the  general  standard  are  being 
■^placed  by  other  plates  of  the  same  fields.  The  measures  of  half 
^^  zone  (i. «.,  from  N.  Dec.  64°  to  7z°)are  printed,  and  abont  tbree- 
9>iartera  of  the  measures  of  the  whole  zone  have  been  made.  The 
^production  of  the  chart-plates  on  an  enlarged  scale  has  been 
»eun. 

A  speraal  paragraph  of'  the  £eport  relates  to  the  Eeflei  Zenith 
™_be,  whose  character  has  lately  been  rehabilitated  by  Dr.  Chandler. 
^"'ia  instrument  has  undergone  some  slight  alterations,  so  that  it 
''possible  now  to  observe  with  it  stars  which  are  fainter  than 
1  -Dcaconis  and  at  a  greater  distance  from  the  zenith. 

^he  number  of  photographs  in  the  series  of  sun-pictures  for  the 
l^r  T901  is  359 ;  but  on  80  per  cent,  of  these  the  Sun  was  free 
™tt»  spots. 

■Heference  is  made  in  the  Beport  to  the  work  done  by  the 
^^enwich  observers  at  Sumatra  and  Mauritius  on  the  occasion 
«.  the  Total  Solar  Eclipse  on  1901  May  18,  and  to  the  re-deter- 
■^nation  of  the  difference  of  longitude  Paris  —  Greenwich,  and 
^  usual  information  is  given  about  the  meteorology,  time- 
™tribution,  and  chronometer  trials  during  the  year. 

KoBAiKiJiAL  AHD  Madbab. — The  Eeport  of  Prof.  Michie  Smith 
tor  the  nine  months  April  to  December  1901  includes  the  work 
done  at  both  these  observatories,  of  which  he  is  Director ;  but 
tlie  work  done  at  the  Madras  Observatory  is  reported  to  him  by 
Pfof.  H.  LI.  Jones,  who  is  Deputy-Director  of  that  institution. 

The  building  of  the  new  observatory  at  Kodaikaaal  has  been 
practically  completed  during  the  year,  but  some  modifieations  of 
tiia  original  plans  hare  been  found  necessary  in  order  to  protect 
tlw  interior  more  thoroughly  from  the  effects  of  strong  winds, 
*hicli  when  aceotnjmnied  by  rain  make  the  rooms  damp..    The 
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coHBtruction  of    the  magnetic  building  took    some   time,  owiirT».g 
to  the  difficulty  in  blasting  out  the  rock  for  the  undergronrr^-d 

The  principal  instruments  of  the  observatory  at  present  a:Mre 
the  Cooke  equatorial  of  6  inches  aperture,  the  Lerebour  iir:».d 
Secretan  equatorial  of  6  inches  aperture,  and  a  Dallmej-^r 
photoheliograph  similar  to  that  in  use  at  Greenwich,  none  of 
which  are  new.  A  transit-instrument  and  chronograph,  bo'th 
of  which  belonged  to  the  Indian  Survey,  a  mean  time  clocks  a 
sidereal  clock,  Bpectroscopes,  micrometers,  and  Beveral  ott^r 
smaller  inetruments. 

t>   A  plan  of  work  has  been  laid  down  for  the  Kodaikanal  Ofas^T- 
vfttory  by  the  Observatories  Committee  of  the  Eoyal  Society    ^b 

(i)  That  the  moat  widened  lines  in  the  sun-spots  should  tJ© 
visually  observed  daily,  six  of  such  lines  being  obserr^^d 
between  F  and  h  and  six  between  6  and  D, 

(2)  That  other  widened  lineH  should  be  noted. 

(3)  That  visnal  observations  should  be  made  of  the  prominent^^** 

and  chromosphere. 

(4)  That  photographs  should  be  taken  by  the  Hale-Deslandc-*® 

method. 
I  (s)  That  photographs  should  be  taken  of  sun-spot  spectra,  CVz>r 
which  no  otber  comparison  spectrum  is  necessary  but  t-  Vi*^ 
solar  spectrum;   that  meteorological  observations  are    ^^ 
be  made;  and  that  aetinometry,  seismology,  aud  clo*-^** 
photography  are  to  he  pursued  if  these  three  last  ?»•  "'"^ 
possible,  as  well  as  the  earlier  part  of  the  programme. 
This  scheme  of  work  has  been  followed  out  as  far  as  posaib  ^*^'n 
but  it  was  seriously  interfered  with  by  building  operations,  a:*^ 
there  were  few  aun-spots  to  be  observed.     Mr,  Michie  Smith  Ba-.^y  ^ 
that  the  past  year  has  been  one  of  distinct  progress,  but  a  gre^'  ^ 
part   of   the   work  done  has  been    more  or    less  experiment  ^^* 
Much  time  has  been  devoted  to  the  adjustment  of  inBtrumen*^^'    ' 
the  supervision  of  workmen,  and  the  training  of  assistants.     T  -^'  ■ 
year  1901  seems  to  have  been  abnormally  rainy  and  stormy,  a^^^"* 
generally  trying  to  the  health  of  the  staff. 

The  work  at  the  Madras  Observatory  now  is  simply  that  of  tW^^^ 
time  service  and  meteorological  records.     During  the  year,  2  ^=-^ 
transits  of  clock-sfara  were  observed.     The  Fort  time-signal  g*"^^ 
failed  on  19  occasions  out  of  550,     The  rainfall  for  the  year  vr"  ^*y 
59*84  inches,  being  lO'Sz  above    the  average.     A   storm   whi  ■^^ 
occurred  at  the  end  of  the  first  week  of  December  saems  remarkab^*^' 
It  was  a  depression  of  only  slight  int-ensity,  but  gave  somewl^^  ' 
stormy    weather  over  the  Bay  and    on  the  Madras  coast.      0H^ 
chief  feature  was  the  abnormally  heavy  rain,  for  on,  December      9' 
10-62  inches  fell  at  the  observatory,  a  fall  which  has  only  bef^" 
exceeded  once  during  the  last  41   years,  viz.  on  1S77,  May  J  *> 
when  the  fall  was  13-01  inches. 


July  1903.]  Observatories. 

UNmiEBiTT  OBBEKTATOitT,  OxFOED. — The  principal  feature  of 
the  SaviliiHL  Professor'a  Report  is  the  rapid  progress  which  is 
being  made  at  Oxford  wicli  the  meusuremeiits  of  the  plates  for  the 
Aatro^phic  Chart,  Of  the  tiSo  plates  to  be  measured  and  reduced 
at^Osford,  930  were  completed  by  April  30, 1902,  the  output  for  the 
yearbemg  149.  At  this  rate  the  measurement  and  reductioii  will 
be  Baaily  completed  in  two  years  more.  Prof.  Turner  states  that 
he  haa  the  question  of  publication  in  mind,  but  has  not  yet  settled 
in  what  form  he  will  give  the  measures.  It  is  extremely  important 
to  print  the  measures  in  aa  sroall  built  as  possible,  and  to  exclude 
everything  which  will  not  be  of  real  utility.  As  an  instance,  the 
adviaahility  of  giving  references  to  such  stare  as  are  in  the  Botm 
^rchmmtening  is  considered,  and  Prof.  Turner  thinks  the  utility 
of  these  references  will  hardly  compensate  for  the  eitra  bulk  of 
the  volume.  It  seems  to  us  that  the  B.D,  designation  of  stars  has 
been  so  generally  accepted  and  adopted^ — c.  g.,  in  the  Astroiio- 
jnischeO-esellschaft  Catalogues  and  the  Harvard  Photometric  Cata- 
logues,— that  they  will  be  found  a  very  great  convenieuce,  and  save 
endless  pieces  of  mental  arithmetic  for  those  who  wish  to  identify 
^*are  in  the  Astrographic  Catalogue. 

A  list  is  given  in  the  Eeport  of  a  number  of  investigations  con- 
nected with  astronomical  photography  undertaken  by  the  Professor 
*J><i  his  stafE  during  the  year,  and  published  in  the  Monthly  Notices. 
A  le  Direutor  aiso  pays  a  tribute   to  the  isoaloua  work  of  Mr.  Bel- 
^*»nj,  who  has  the  superintendence  of  the  regular  work  of  the 
**Osetvatory. 

_„^  Beference  is  also  made  to  the  need  for  a  residence  at  the 
^~-*  bservatory.  We  have  already  expressed  our  view  that  this 
^^^tion  would  add  to  the  efficiency  of  the  institution. 


,^  WnnaoB,  Naw  South  Walbs.— Mr.  Tebbutt's  report  for  the 
^^«ar  1901  compels  onr  admiration,  as  its  predecessors  have  done ; 
^V^d  that  this  feeling  is  shared  by  his  fellow  countrymen  may 
,^-^^  inferred  from  some  remarks  made  by  Mr.  B.  L.  J.  Ellery 
^"^iD  a  certain  Australiaa  scientific  association,  which  run  as 
*^'^=j11ow8  :— 

^,      111  1S54  Mr.  John  Tehbult,  of  Windsor,  Now  SouHi  Wales,  following  the 

^^^^tsteps  of  Sir  Thorass  BrisbaDe,  at  Farmmatin,  began  an   aatronomical 

j'^^teer,  and  haa  sincB  built  and  equippeJ  uii  cxi'ellcnt  ofearvaWry,  with  good 

*^BtruniBnla,  Lind  bae  ciEval.ed  hia  tjuie,  money,  nni]  ouergj  lo  tha  adyancement 

T^*' ustronoiuioal  knowledge  in  Anatrulio,  in  h  tboroughlj  eameet  and  practical 

^^lanner,  and  some  of  the  rcEulta  of  hia  csrliesl  vot\  were  contributed  to  Uie 

*^jdney  preaa  as  early  aa  1856,  and  jierhapa  earlier.     Subaequently,  we  find 

"^'iluable  oontributions,  both  (ibssrTSUonal  and  mnthonintical,  in  many  of  the 

*^k:ioet  important  aatronomical  publicatiooa  of  Europe  and  America,  ^d  since 

*  887  he  haa  publiehed    priTatelj  each  year  an    actount  of  hii  work.       His 

Splendid  cometii;  work,  eitending  ovac  nearly  forty  ycart,  is  in  itaelt  a  grand 


^^ntributian  to  astronomy,  independent  of  the  results  lie  has  eeooredfrom  obser- 
vations embracing  a  wide  range  uf  subjeote.    Tu   Mr.  Tebbutt's  entorpriee, 
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nMTeriiig  and  well-(1irMt«d  p^rmiisl  work,  bi 
UBtreliA's  Cootributiou  to  BBlrrjnamy  ditnng  Uie 
In  ay  1 


the  first  disroverer  nf  the  grand 
known  OS  Tebbiitt's  Cornel. 

It  wilt  be  Been  from  tliis  that  Mr.  Tebbntt  ia  getting  an  old 
man,  and  each  year,  in  his  Report,  bu  threateDs  that  advanoiDg 
years  wilj  compel  him  to  forego  some  of  his  observing  work ;  but 
the  record  now  in  hand  in  no  way  shows  aigns  of  this,  for  during 
the  year   igor  local  time  was  determined  on  106  nights,  andfor 
this  purpose   5S8  stars  were  observed  with    the  transit  instru- 
ment.      In    the    extra-meridian    departnaent    273    microinetric 
measures  were   obtained   of  the  great  comet    on   32   eveuinp. 
extending  from  May  3  to  June  13.      The  planets  Venus,  CereB, 
"Parthenope,  Melpomene, and  Diana  were  observed,  and  among  t.\ie 
remaining  observations  may  be  mentioned  the  measures  of  z8  pa>^^ 
of  the  most  interesting  double  stars. 


NOTE  S. 

The  Tobonto  AflTUoNoMiCAi.  W'XUEty. — The  volume  of  *^ 
' Transactionii "  of  this  Aasociatioii  for  tln#  y«u-  at/oi,  wilh  wt:^''^'^ 
we  have  lately  been  favoured,  seems  larger  than  that  of  prev:^*"^ 
years,  and  in  its  new  cover  looks  more  imposiDg.  Judging  fi^M^ 
the  inside,  it  seems  that  the  Society,  the  membership  of  whi(^=='i  '^ 
now  something  over  a  hundred,  aims  rather  at  treating  astrou^^*"^^ 
from  the  philosophical  and  educational  side  rather  than  from  '"'■^ 

observational,  as  the  evening  meetings,  which  are  reported,  tr::^'* 
generally,  as  their  piece  de  resitlance,&a  address  ur  lecture  on  a—  ome 
branch  of  astronomy,  such  as  the  Sun  and  allied  ])henomeiiu,  ""^ 

wandering  of  Mars,  Halley's  Comet,  or  some  similar  subject,  ""'' 

these  lectures  are  all  very  eicellent,     Obaervatioti,  however,  is  ""' 

altogether  neglected,  for  Mr.  A.  F.  MiUer  contributes  a  ^^ood 
series  of  observations  of  the  brightness  and  coloiu'  as  well  a^ss  of 
the  spectrum  of  Nova  Persei  throughout  the  year,  and  there        sre 
other  contributions  of  this  kind.     Some  notes  on  mirage  obs^-Z'>'a- 
tions  are  interesting.     A  well-authenticated  case  is  quoted  c?/  a 
mirage  being  seen  of  a  town  160  miles  distant,  and  menticwj; 
made  of  the  Silent  City  of  Alaska,  which  is  the  name  given  to  a 
mirage  frequently  seen  on  the   A  laskan  coast,  and  thought  by 
sea-faring  men  to  resemble  the  city  of  Bristol,  England. 

At  the  meeting  of  the  Society  on  June  ti  M.  Loeiiy,  of  tjie 
Paris  Observatory,  was  elected  an  Honorary  I'eUow,  and  i 
same  occasion  the  name  of  M.  CamiUe  Flamm.ariuu  was  "' 
for  the  same  honour.     The  juxtaposition  of  tbe  two  ; 


/ 
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^■^^■^■^lu  some  apt  remarke  contrasting  these  repreaentatives  of  two 
\vell-knowu  types  of  astronomera  : — 


To  those  wlio  know  theaa  eminent  FreJioh  Bstronomers  onlj  bj  their 
vt-ritinga  and  work  uo  greater  eontro^t  eeeroa  possible  tban  appenrs  to  eiiah 
betvteea  tbem.  Ihej  nould  be  tjpiual  atmmpione  of  the  luaia  of  the  two 
l>artieB  iu  our  Society  il'  a,  oonteat  were  being  waged  between  what  maj  be 
ostlled  its  right  and  left  wings.  Some,  feeling  the  ei^oytnent  and  prufit  of 
knowing  even  the  elements  or  Bstronomy,  urn)  mored  b;  aJtruistto  impulus, 
•»v-ou]d  make  it  the  loiiin  object  of  a  bodj  lite  onrs  to  popidariie  the  soienos,  to 
bring  under  dmnia'ti  influenoe,  if  onl;  for  b.  time,  all  who  wish,  to  kuow  a 
little  about  the  beaTenly  bodies,  their  telescopic  appearance,  tbeir  ^uera! 
moTemHila,  and  their  oompouition.  Others  wisiung  to  earrj  the  study  to  a 
point  Iwyond  the  nCaniiHiFd  of  ardioary  illuBtrative  Jectures,  and  feeling  that  a 
Society  cannot  rise  above  the  gmde  of  its  average  membership,  are  careleai 
about  its  numerical  strengtJi,  and  would  prefer  the  adhesion  of  n  few  real 
students  to  the  casual  meuitMrahip  procured  under  temporary  exoitement. 
M_-  ilanmarion  would  lead  tlie  valgariaafetiri.  He  would  argne  truly  that 
without  a  wartu  publia  interest  iu  sdentiGo  tliinkere  and  workers,  aud  especialiy 
in  patient  obeorTors,  Bnoh  men  would  lack  the  support  and^appreoiation  which 
»re  indispensable.  M.  Loewy,  while  not  disagreeing  with  snoii  a  view,  wonld 
'i^  content  that  others  should  discharge  this  duty  and  allow  him  tu  pursue  iu 
P^Qoe  and  quietneaa  the  work  he  lores. 

We  regret  to  read,  oi  the  deatli  of  Mr.  Thomas  Lindaay,  the 
"^cretary  of  the  Society,  with  whom  we  ouTBelvea  have  had  some 
pleasant  coirespoDdence,  especially  anent  hia  History  of  the 
■Nautical  Almanac,  which  has  been  mentiooed  iu  theee  pages,  and 
'•^'faieh  he  has  unhappily  leift  unflnished.  Mr.  J.  K.  Collins  now 
Isolds  his  poaitiou  as  yeeretary.j 


'       ^uMBEtt  OE  Stabs  Photoqeajhiij)  with  Diitekeht  Esi^BDEBs. 

■ — -The    work    on    the    Astrographic    Chart    and    Catttlogue    at 

*^»^eenwich  is  beginning  to  furnish  some  intereating  information 

^s  to  the  number  of  stars  of  different  photographiu  magnitudes  in 

*■«!«  sky.     In  the  Astronomer  Royal's  Eeport  it  is  stated  that  the 

staj-g  on  the  Chart  plates  which  cover  a  belt  five  degrees  of  decline- 

Mon  wide  (i.  e.,  between  declination +65°  and  +70^)  have  been 

^^uaited,  and  the  numbers  have  been  compared  with  the  corre- 

■Pouding  numbers  given  by  the  Catalt^ue  plates  and  in  Arge- 

lander'a  catalogues.     The  resulting  ratios  are  as  follows  : — If  the 

timber  of  gth-magnitude  stars  in  Argelander  is  taken  as  unity, 

*he  ninnher  of  stars  ahown  on  the  photographs  with  20  seconda 

^^poatire  ia  35,  and  the  number  ahown  with  6  minat«s  exposure 

'*  •s'4,  whilst  the  number  shown  on  the  Chart  plates  to  which  an 

exposure  of  40  minutes  is  given,  will  he  represented  by  73'o. 

Somewhat  remarkable  are  the  figures  which  ahow  the  number  of 
'taiH  on  the  Catalogue  plates  in  the  individual  zones,  one  degree 
broid,  These  numbers  increase  as  the  declination  increases, 
^biliit   naturaliy  the   number   of  square   dt^grees   in  each   zone 
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diininisheB,  ao  lliat  llie  number  of  etars  ptr  square  degree  iu  the 

difierent  wines  are  ; — _ 

Between  Dec.  +65°  and  +66° 62-0 

+66     „    +67  66-0 

+67      ,.    +68  69-5 

+  68      „     +69  75-3 

+  69     .,     +70  85-3 

The  Oxfokd  OBBBBVAToniEa. — A  aomewhat  curious  incident  is 
nientiooed  in  Prof.  Turner's  Report.  Sir  Henry  Acland  be- 
queathed, by  meana  of  a  codidl  to  liia  will,  various  small  articles 
to  the  Chancellor,  Mastera,  aud  Scholars  of  the  UniverBity  of 
Oxford,  and  specified  the  places  in  the  TTniverBity  where  he  would 
like  them  kept.  Among  them  was  the  astronomical  clock  used  by 
Dawes  when  he  made  his  early  eqiiatoreal  observations,  which  the 
codicil  said  was  to  be  kept  in  the  University  Observatory.  But  the 
Executors  deposited  the  clock,  not  at  the  University  Observatory, 
but  at  the  EadcliSe,  for  one  of  them,  Mr.  H.  D.  Acland,  sou  of 
Sir  Henry,  said  that  he  knew  bis  father  intended  this  to  go  to 
that  observatory,  and  that  an  error  had  been  made  in  writing  the 
codicil.  The  Savilian  Professor  naturally  waived  his  claim  to  the 
clock,  but  points  out  the  anomaly  of  a  clock  which  belonga  to  the 
Chancellor  &;c.  of  the  University  being  placed  in  a  building  over 
which  they  have  no  control. 

The  DEFiciiiNOi  op  Bainj all  :  vahiable  Wbatiiee  ik  Jxinb. 
— In  the  seven  years  ending  the  31st  December,  tgoi,  the  deficiency 
of  rainfall,  as  compared  with  the  fifty  years'  average,  amounted  lo 
3370  inches,  or  very  nearly  an  average  year's  rainfall.  This  de- 
ficiency was  Btill  further  swelled  by  the  deficient  rainfall  in  the  four 
months  January  to  AprU  of  the  present  year  to  the  extent  of  3"39 
inches,  bringing  up  the  total  deficiency  to  27-09  inches  to  April  30, 
The  rainfalls  in  May  and  June  having  been  somewhat  copious,  an 
idea  appears  to  have  arisen  in  the  popular  mind  that  much  has  been 
dons  to  clear  off  this  deficiency  ;  but  as  the  aggregate  amount  in 
these  months  does  not  eiceed  6^  inches,  or  2  j  inches  above  the 
average,  it  is  obvious  that  very  httle  effect  has  yet  been  produced 
in  reducing  the  total,  which  now  stands  slightly  below  25  inches. 

The  month  of  June  has  exhibited  very  varied  conditions.  It 
was  generally  cold  and  wet  till  the  22nd,  the  mean  temperature 
for  these  days  being  S4°'5,  or  4^*2  below  the  average.  On  the  9th, 
10th,  and  14th  the  mean  daily  temperatures  were  48'''5,  48°'2,and 
48'''9  respectively,  all  being  exceptionally  low,  and  nearly  10° 
below  average  values.  After  the  22nd  the  weather  became  very 
fine  and  warm,  and  the  mean  temperature  of  the  remaining  days 
o£  the  month  exceeded  the  average  by  4''-9,  the  temperature 
reaching  3o°  on  three  days. 


July  1902.]  Notes. 

Ths  liat  of  holders  o£  the  Order  of  Merit,  newlj  created  by  the 
King  far  men  eminently  dlstinguiahed  in  their  respective  paliis  in 
life,  contains  the  name  of  an  astronomer,  Sir  William  Huggioa,  to 
whom  we  ofFer  congratulations.  Lord  Kelvin  and  Lord  Bayleigh 
are  also  in  this  list ;  and  as  it  consists  at  present  of  ^nly  twelve 
names,  science  may  be  considered  to  be  well  represented. 

"Wb  regret  to  haTe  been  in  error  last  month  in  stating  that  the 
Meeting  of  the  British  Astronomical  Association  would  take  place 
on  June  25.  Owing  to  the  proposed  ceremony  of  the  Coronation, 
this  Meeting  was  postponed  until  July  g.  The  Boyal  Astro- 
nomical Society  will  not  meet  again  until  November  next. 

The  French  obserrers,  M.  Bigourdan  and  M.  Lancelin,  have 
finished  the  first  stage  of  their  work  in  the  re-determination  of 
the  longitude  Paris— Greenwich. 

Th»  Degree  of  Doctor  of  Science  Tutnorig  caatd  was  conferred 
on  the  AstroDomOTBoyal  by  the  UniTersity  of  Oxford  on  June  24. 


Fbom  am  Oxford  Note-Book. 
Lord  BAYLmaH,  Losn  Kblvin,  Lobd  Libibk,  and  Sir  William 
HuQeiKS :  Science  is  uobly  represented  by  these  four  names  in  the 
twelve  constituting  the  new  Order  of  Merit,  While,  however, 
the  Sovereign  of  the  Order  lies  at  the  point  of  death  we  cannot 
rejoice  as  we  should.  May  he  live  to  add  many  more  names  to 
the  illustrious  list  which  appears  to-day  !  (June  ati). 


Two  extracts  &om  Evelyn's  Diary,  which  I  came  across  the 
other  day,  may  be  new  to  some  readers : — 

Uned  with  Hr.  Flamried,  tha  Uamed  MmlagBr  aod 
'■"'■'"      new  Obaemb 

An  honest,  » 


We  know  that  this  is  not  wholly  accurate :  for  Elamsteed  had  to 
buy  his  own  instruments.  Nevertheless  we  will  accept  the  last 
four  words,  which  depend  upon  personal  observation.  The  other 
eztrttct  is  not  from  the  diary  proper,  but  from  a  letter  to  Doctor 
Beale,  37  August,  1668  : 

Tou  tna;  baply  oall  to  renieaibnuiM  a,  passage  of  the  Jeauit  Honorati  FUiri, 
who  ■wslmig  of  perapeotiTeg,  obserree,  that  an  ol^ect  looked  on  tfarough  a 
■mall  lioLe  appear*  magnified :  front  vheDce  he  suffgesta,  the  eatting  of  tiro 
plate*  neatlj  perforate^  and  fltted  to  look  thtongb,  a»  preferable  to  glaeies, 
nhooe  rafraetioDi  injure  tlie  sight. 
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C^  ■ftbyone  iLroW  any  light  on  the  meaiung  o£  this  pasaage  T 
or  u  it  simply  the  mistake  of  a  man  who  theorized  without  tryiim  g 
bis  BuggeBtioB  practicaUy  ?  I  have  tried  two  small  hoiea  in  froKmt 
of  the  eyes  in  various  ways,  hut  failed  to  ohtain  any  advanta^^e 
wliatev«r :  is  one  would  naturally  expect. 


A  k&tBeb  elaborate  joke  appeared  in  Oxford  reoeatly  in  t^Sw 
shape  oE  an  ostensiblu  new  review,  with  the  title  "  Mind  1 "  ib^xid 
edited  by  A.  Troglodyte.  Onlyone  number  has  yet  been  pub)i8h:^3d, 
and  as  the  price  wag  4«.,  perhaps  the  joke  ia  coosidered  to  h^rs 
gone  far  enough.  The  following  extract  from  page  3  concerns  iis 
to  some  extent  and  will  serve  aa  a  apeciraen  of  the  gvnexitl 
atyle : — 

It  is  the  fault  also  of  the  subject  if  we  have  not.  always  oTOToome  the  -pn- 
T«rbial  difflAilt;^  of  not  writilig  ubra,  and  at  nil  sTents  we  ms^  claita  tint 
there  was  not  an  ouDoe  of  inalioe  in  our  fun.  Aa  to  this,  the  subjoioMl  rap<ir{ 
of  the  famoua  geloiologist,  Dr.  Jcie  King,  Ph.D.,  F.R  8..  F.G.S.,  F.O.S„  ote, 
bears  p^tifjing  teatimonj  : — "  The  jooosoopic  analysis  of  the  lifcbt  of  tiie  TUoa 
Ueutis,  1901.  shows  a  pretty  ooutinuous  bright  spectrum,  chieQj  coiiipoeeii  '^^ 
the  '  eiJunoed  '  lines  due  to  tbe  presence  of  lai^  quantities  of  Die  most  frirol'^'u 
gaeei.  This  is  an  indication  of eitremelj  genial  waraitJi,  whioh  Is  confirmed  bj 
tbe  fact  that  STan  the  most  refPaotoryBOlidB  appear  to  have  been  tolatjliaad,  ana 
to  shine  by  their  own  light.  The  roost  delicate  instruments,  buweier,  failed  ^ 
show  an;  dark  tines  (even  in  ]>oetry)  due  to  malice.  The  cause  therefore  of  the 
phenomoDOn  remains  ohecuro.  It  would  be  premature  to  decide  wbetbef  ;* 
arose  from  tbe  spontaneous  combustion  of  a  hitherto  unobserted  pbiiofopb'," 
luminary  or  was  due  to  a  collision  of  aoademiD  wits.  NevertlieleBs.  I  feel  >' 
my  duty  to  state  that  I  consider  il  a  vtry  grave  phenomeDDn,  as  iodicativiK 
serious  and  incsloulable  cooTulsious  in  tAs  unint^igible  world  and  pcrba-P* 
heralding  the  end  of  an  epoeh  in  philosophic  history." 


Th£SI1  is  Bometbiog.  very  pleasing  about  au  apt  parallel,  ** 
poete  know;  and  the  final  words  of  the  folloning  paragraph  sati^^ 
the  requisite  conditions  admirably.  Who  wrote  them  one  (t^" 
only  gaesB;  for  they  come  from  an  unsigned  obituary  note  T" 
The  Eagle,  a  magazine  conducted  by  the  raenjhera  of  St.  Joh«^^'' 
College,  Cambridge,  which  has  produced  many  good  things  beE(^_^ 
now.  The  writer  of  the  notice  is  obliged  to  confess  that  i^^^ 
subject  of  it  was  not  a  good  lecturer : — 

It  was  all  very  diSbrent  frota  the  precise,  well-ordered  tuition  of  ollitrt^-''^ ' 
thenislful  air  of  tbe  Lecturer  anxious  lo  rommuoicate  bis  learning,  jet  ladiic;^^*'' 
the  power  to  do  «o;  the  puzzledom  of  hisTictinia  struggling  with  an  unfimiili^^*^ 
subject  and  the  added  difflcultv  of  a  foreign  tongue  (i.  1.  the  best  Gerrnim  c^^^ 
French  book  on  the  subjeot).  The  knowlei^  we  felt  was  there  if  we  pau^^^ 
only  get  at  it :  tbe  instructor  was  anxious  to  unpart  it— it  was  a  ' 
of  the  decanters  were  inexorably  jammed,  aud  host  and  g 
appointed. 
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FerbapB  a  further  extract  may  be  gi?en  from  the  same  admirable 
laotioe.  The  writer  goes  on  to  saj  something  generally  about 
good  and  bad  lecturers,  and  continues  as  follows : — 

The  oapacity  for  ludd  oral  «q[K)aitioti  is  certainly  not  given  to  all  poesessed 

of  high  mathematical  powers.    Mr.  Fendlebury's  shortcomings  as  a  teacher 

^were  shared  in  those  days  by  two  men  of  quite  different  stamp  and  greater 

^nius.    The  late  Professor  Oayley  used  to  pour  out  algebra  to  a  select  and 

•orely  tried  audience.    He  wrote  it  out  as  he  went  along,  not  on  a  blackboard 

\mt  on  sheets  of  paper  at  the  same  table  with  his  class,  and  therefor^  upside 

clown  as  far  as  the  class  was  concerned.     He  had  apparently  no  idea  whether 

his  listeners  were  following  him.    One  lost  link  and  the  rest  of  the  lecture  was 

an  arid  waste.      Professor  Clerk  Maxwell,  with    his  curious  hesitation  of 

manner,  and  haunted  by  a  perpetual  indecision,  was  in  his  way  even  more 

Texatious.    First,  suggesting  that  the  temperature  of  a  heated  bar  at  a  given 

point  should  be  denoted  by  x ;   rejecting  this  on  second  thoughts  "  because  it 

is  too  good  a  letter  to  waste  ** ;  discarding  m  **  because  you  will  be  sure  to  mix 

it  up  with  n  "  ;   finaUy,  with  a  happy  smile,  adopting  ^  as  a  useful  alternative 

and  then — using  all  the  letters  indiscriminately  and  apologising  for  each  in 

taum* 


A  BECiTNT  visit  to  Durham  enables  me  to  report  that  the 
Almucantar  is  working  beautifully.    There  is  some  indication  of  a 
email  change,  during  the  night,  in  the  inclination  to  the  vertical 
sit  which  the  instrument  floats  :  which  has  not  yet  been  traced  t-o 
its  source.    It  may  not  be  possible  to  localize  this  change,  which 
Is  very  small  and  gradual,  but  quite  sensible :  sometimes  changes 
in  collimation,  of  which  this  is  a  case,  cannot  be  localized.     But 
t;his  will  not  seriously  matter.    The  observations  indicate  the  rate 
of  change  with  such  accuracy  that  proper  allowance  can  be  made 
iior  it ;  and  the  way  in  which  the  errors  of  particular  star-places 
are  reproduced  time  after  time  is  remarkable  testimony  to  the 
success  of  the  instrument.     There  ought  to  be  many  more  of 
ihem.     Assuming,  for  the  moment,  that  they  only  give  the  errors 
of  fundamental  star-places  in  a  new  way,  the  check  is  a  most 
Taluable  one,  since  declinations,  for  instance,  are  given  indepen- 
dently of  division-errors,  flexure,  E— D,  and  a  variable  refraction, 
^nd  those  who  have  seen  the  results  of  the  observations,  as  I 
have,  would  claim  increase  of  accuracy  for  the  instrument  in 
addition  to  re-arrangement  of  systematic  error.    At  the  present 
moment  no  better  move  could  be  made  for  fundamental  astronomy 
than  to  set  up  an  Almucantar  in  the  Southern  Hemisphere. 


The  Annual  Visitation  of  the  Soyal  Observatory,  Greenwich, 
OD  June  7,  though  overshadowed  by  the  illness  of  the  Astronomer 
Soyal  and  the  wretchedness  of  the  weather  (whieh  consisted  of 
heavy  showers),  nevertheless  attracted  a  considerable  gathering; 


and  a  fair  number  assembled  to  dine  afterwards  uoder  tile  p 
dcncy  of  Sir  George  Stokes  (neither  tbe  President  of  the  B 
Society  nor  the  President  of  the  Eoyal  Astronomiual  Soc 
being  available).  An  incident  of  the  evening  was  the  redta 
music,  of  some  reraes  which  contain  astronomical  allusions  : 
by  the  kindness  of  the  reciter  I  am  here  enabled  to  give  the 
text.  (One  of  tbe  verses  has  appeared  in  these  notes  before,  i 
tells  me  that  the  music  was  composed  by  the  late  Sir  Ar 
Sullivan  for  his  opera  "  Trial  by  Jury." 

Sinoe  I  wae  young  Hud  called  to  tbe  bIots.  

There  have  been  a  number  of  obanges  ; 
Tu  more  thnn  fivB-and-Bftj  years 

Over  whicb  my  memoiT  ranges. 
The  TiBttora  once  didn't  drink  Fnmch  '  pop  ' 

In  a  reauurant  of  eiquiaite  finish  ; 
They  dined  at  four,  on  beer  and  a  chop, 

At  the  '  Oronn  and  Sceptre  *  in  Greenwich. 

Id  Airy"*  early  days,  I  ween. 

AsBiBtBDts  were  not  many  ; 
Computers  few  and  far  between. 

Indeed  tbo™  were  scarcely  any. 
And  BO  they  bad  to  wort  the  more. 

And  "Transit  Circle  Duty" 
Meant  all  the  hours  of  the  twenty-four. 

Which  wore  out  youth  and  beauty. 

They  used  to  Bnd  the  distance  of  (he  Sun 

By  obeervijig  TransitB  of  Venus ; 
Now  we  choose  from  the  planets  one 

That  doesn't  come  between  us. 
And  Sir  David  Giil  declaree  he's  able. 

By  using  a  heliometer, 
To  beat  the  iieTen-tigure  logarithm  table 

And  any  known  arithmometer. 

In  olden  times,  and  modern  too. 

We  have  tried  to  find  how  far  is 
The  initial  meridian  kept  at  Home 

From  that  famous  dty  Faria. 
The  answer  we  hope  to  get  somo  day— 

The  only  remaining  l«r  ia 
That  Paris  from  Greenwich  seems  further  away 

Than  Greenwich  is  from  Paris, 

I've  Been  a  lot  of  imprO'ementa  made 

In  compass  and  chronometer. 
And  we've  fouad  what  a  principal  part  ia  played 

By  the  Front  Court  Eit.  Thermometer. 
And  soon  in  charting  his  place  at  sea 

A  navigator  won't  call  that  a  log 
Whieh  t^es  no  account  of  the  R~D, 

As  determined  in  the  Ten-Year  Catalogue. 


y      fe'i  ..^'' 
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THE  BRITISH  ASTRONOMICAL  ASSOCIATION. 

W.  H.  Wesley,  Vice-Presidmt,  in  the  Chair. 

Secretaries :  J.  Gr.  Petbib  and 

A.  C.  D.  CaoMJOJLiif, 

The  concluding  Meeting  of  the  twelfth  Session  of  the  British 
Astronomical  Association  was  held  at  Sion  College,  on  Wednesday, 
July  9.  The  names  of  five  Candidates  for  Membership  were  read 
and  passed  for  suspension.  The  balloting-list  for  Officers  and 
M"enibers  of  Conncil  for  the  ensuing  Session,  prepared  by  the 
present  Coundil,  was  read.  No  additional  nominations  were  made 
by  the  Meeting. 

An  interim  report  of  the  Solar  Section  was  presented  by  the 
^«v.  A,  L,  Cortie  (the  Director).  Observations  made  on  352  days 
during  the  year  1901  were  recorded.  The  total  number  of  groups 
®^  sun-spots  which  appeared  was  only  24,  or  20  less  than  in  1900. 
^^y  two  groups  attained  a  disc-area  of  over  I'o  (the  unit  being 
luViyth  of  the  visible  disc)-^that  which  appeared  first  on  May  19, 
^'^d  after  a  second  appearance  was  last  seen  on  June  26,  and  that 
^tich  crossed  the  disc  between  the  dates  Nov.  13-24.  The 
toMner  attained  a  maximum  disc-area  of  7*6  units  on  May  26. 
^ot  only  was  it  a  large  spot  for  the  minimum  epoch,  but  it 
appeared  on  the  day  after  the  total  solar  eclipse  visible  in  Sumatra 
^^^  was  coincident  in  position  with  an  unusually  disturbed  area 
^t)8erved  in  the  corona  on  the  Sun's  east  limb,  and  also  with  a 
fine  prominence,  thus  showing  an  intimate  connection  between 
the  Various  phenomena.  There  was  no  magnetic  storm  of  even 
Moderate  violence  connected  with  the  spot  during  its  first 
appearance,  when  it  attained  its  maximum  area  and  went  through 
^P^d  changes,  though,  if  magnetic  storms  and  sun-spots  were 
^Uted  as  effect  and  efficient  cause,  some  response  of  the  magnets 
^^^ht  to  have  followed  this,  the  only  great  solar  storm  of  an 
otherwise  exceptionally  quiet  year. 
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Mr.  Adatia  asked  if  it  wouU!  be  possible  to  fill  in  the  misaicr^i^g 
dates   from    aome   other  source,    nnd    thus    render    the  return^^rrrzo 

Mr.  Maunder  said  he  had  had  the  pleasure  o!  hearir=^^  g 
Father  Cortie  read  his  paper  at  the  Royal  Astronomical  Socie  ^  -J 
on  the  great  spot  of  May  l.tst  year,  in  which  he  hrought  o  ^  ^»t 
many  interesting  facts;  but  he  (the  speaker)  had  been  rath  ^  "f 
surprised  tiiat  Father  Cortie  placed  bo  much  stress  upon  the  fa^  ^'^^ 
that  there  was  no  magnetic  disturbance  coincident  with  tl^B^^*-'' 
particular  solar  outburst,  because  although  the  spot  of  May  ^^"^  ^ 
last  year  was  a  very  reiuarkable  outburst  for  that  time  of  tfc^^  * 
solar  cycle,  it  was  but  a  small  group  as  compared  witb  the  grg=^  j^m-i 
groups  winch  they  had  at  maximum.  There  could  be  no  dou  fc*'' 
whatever  as  to  the  general  correspondence  between  the  sun-sj*  -^c*' 
curve  iind  the  variations  in  the  magnetic  diuruai  range.  Te^^^*-^ 
after  year  the  two  varied  together,  and  not  only  so,  but  some  ^  *• ' 
the  minor  irregularities  of  the  one  curve  were  also  reproduced  r^w-  *^ 
the  other.  But  when  tbey  came  to  isolated  outbursts,  it  was  on.I^^^ 
the  very  greatest  solar  disturbances  which  found  a  distinct  ain^^  ~, 
evident  response  in  the  behaviour  of  the  magnets.  In  the  peric::;^**^ 
over  which  the  Greenwich  observations  ran — from  1874  to  tt-^^  ^ 
present  time  (z8  years) — if  the  half-dozen  biggest  spots  ot"  tt;;:;^  . 
period  were  picked  out  it  would  be  found  that  they  correspond^^^^ 
exactly  in  time  with  the  half-dozen  greatest  magnetic  d i sturbance^^^  ', 
and  it  seemed  to  him  that  a  correspondence  of  that  kind  cou^^^ 
not  be  accidental. 

Capt.  Nohle  said :  It  must  be  a  source  o£  gratification  ^^--^^^^  a 
every  one  to  hear  the  impartial  account  which  Mr.  Maunder  ba^-^*^ 
given  on  the  alleged  connection  between  sun-spots  and  magnet*  ' 
storms,  because  in  the  particular  case  under  notice  the  group  o^^^^^p 
spots  was  visible  to  the  naked  eye,  and  there  was  no  magneti.^*^^^^ 
response  whatever. 

Mr.  Crormnelin  aaid,  with  regard  to  completing  the  record  fo" 
every  day  in  the  year,  he  thought  that  would  not  be  very  easy  t«>  - 
aooomplisti.     The  Royal    Observatory  had    photographic   reci     '^ 
from  three  observatories,  two  besides  its  own,  viz.- — Dehra  Dui 
India,  and  Mauritius, — and  even  then  there  were  generally  abouj 
eight  days  in  the  year  missing.     But  he  thought  the  missing  of 
few  days  in  the  year  could  not  appreciably  affect  the  character  <m 
the  results.     It  was  not  likely  that  the  few  missing  days  ha^  — * 
anything  very  different  from  the  rest  of  the  year. 

The  Chairman  in  thanking  Father  Cortie  on  behalf  of  th^  ^ 
Meeting  for  his  report,  said  the  Director  was  to  be  congratulatec^^' "^ 
upon  having  secured  observations  on  every  day  of  the  ye^r  excep-^*^ 
thirteen. 

Mr.  Maunder  exhibited  and  explained  two  drawings  which  ha^^^* 
been  prepared  from  two  of  Mrs.  Mnunder's  photographs  of  tb—-    * 
eclipse  of  May  last  year.     The  first  shown  had,  he  said,  been  pre^ 
pared  from  a  short-exposure  photograph  taken  at  the  commence^'  — " 
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nient  of  totality.  The  prominence  to  which  allusion  had  nlreiidy 
Ooeo  made  could  be  seen  verj'  distinctly,  and  just  above  it  the  very 
marked  disturbance  in  ihe  corona  which  took  place  just  above  the 
gi-eat  spot  which  came  into  view  on  Mayig.  Thu  second  drawing 
'Nvaa  prepared  from  a,  photograph  taken  about  mid -totality,  and 
^^posed  for  a  much  longer  time,  viz.  S  seconds — the  other  photo- 
gr^pb  having  had  an  exposure  of  J  second.  In  this  case  the  great 
8fcr«amer  in  the  N.E.  portion  of  the  limb  was  seen  very  clearly  to 
be  made  up  o£  interlacing  streamers.  There  was  also  a  very 
curious  interruption  of  the  North  Polar  rays.  The  centre  of  it  he 
could  not  determine,  but  It  was  seen  distinctly  on  three  or  four 
<iifierent  photographs,  so  that  of  its  objective  existeoee  there  could 
i>&  no  doubt  whatever. 

Replying  to  the  Chairmaa,  Mr.  Maunder  said  the  diameter  of  the 
Sun's  im^;e  on  the  original  photographs  from  which  the  drawings 
^'cre  made  was  about  |  inch.  The  photographs  were  taken  with  the 
aid  of  Mr.  Newbegin's  telescope,  with  a  6-feet  focus  and  4|  inches 
aperture. 

3'he  Okairman  remarked  that  the  matter  was  a  very  interesting 
^>u.e.  This  appeared  to  be  the  first  clear  instance  of  a  distinct 
connection  between  a  sun-spot  and  a  coronal  disturbance.  The 
cor-ona  of  igoi  was  of  quite  the  minimum  type.  Mr.  Maunder 
*w«l  pointed  out  a  curious  interruption  of  the  polar  rays — a 
singular  streak  which  ran  obliquely  across  them.  It  was  probably 
*^n.  a  different  plane  from  the  polar  rays,  and  was,  perhaps,  part 
of  the  mass  of  rays  which  formed  the  great  extensions  east  and 
"^'^'est  of  the  pole. 

Vhe  Rev.  0.  D.  P.  Davies  read  a  paper  on  "  The  Coetostat," 
oased  for  the  most  part,  as  he  explained,  upon  practical  experience 
"^'^^tli  a  little  model  of  his  own  construction,  Mr.  Davies  also 
Pi^^sented  the  Association  with  a  iz-inch  mirror  which  he  had 
Sfciiind  and  polished  during  the  past  winter. 

^he  Chairman  thanked  Mr.  levies  for  his  handsome  present. 
_^^-A  paper  on  "The  Trapezium  in  Orion,"  contributed  by  Jfr.  Hugh 
^^^■»^ht  (N.S.W.  Branch),  was  read,  dealing  with  the  supposed 
^^■rtabiUty  of  the  fifth  and  sixth  stars.  From  observations  he  had 
^'^■a-de,  the  writer  was  convinced  of  the  variability  of  the  latter 
^ta.r.  Many,  he  said,  believed  both  to  be  variable.  He  urged 
^^^^mbers  to  carefully  study  the  Trapezium  when  it  should  be  next 
^^v-<5iii.ably  situated,  and  to  record  all  their  observations  o£  the 
^'^^ibility,  estimates  of  magnitude,  and  colour  of  the  tifth  and 
«»*:fch  stars. 

Gapt.  Noble  said  that  a  good  many  years  ago  he  paid  a  great 
**®a.l  of  attention  to  the  Trapezium  of  Orion,  Ordinarily  the  fifth 
^'-a'*"  in  the  Trapezium  was  easily  visible  with  Ihe  4-j^-inch  aperture 
**^  his  equatorial,  but  for  one  whole  apparition  of  Orion  that  star 
^^*a  hardly  discernible  at  all,  whereas  the  sixth  sprang  into  coni- 
-  Parative  prominence  just  for  that  year, 

JWr.  J.    W.  L.   Child  said   he   also  had  paid  a  good  deal  of 
:1b  2 
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atteotion  to  the  TrnpeziTini,  and  the  sixth  star  always  seemed 
rather  faint — he  estimated  it  to  be  about  12-4  ma^.,  wliiJe  to 
fiftii  was  about  11^. 

Capt.  NolJe.     In  one  apparition  ? 

.V)-.  Chilt}.     Tea. 

Ottpf.  Nohh.  I  have  had  tlie  same  expeneiici^,  but  this  wu 
perfectly  abuoraia]. 

Mr.  Maw  said  be  had  experienced  a  good  deal  of  difficoltTia 
seeing  the  sisth  atar  Bometimes  with  a  moderate  aperture.  He 
had  never  seen  it  more  prominent  than  the  fifth,  but  be  had 
observed  the  Trapezium  on  nights  when  he  thought  he  ought  to 
see  the  sixth  quite  easily,  judging  from  other  stars,  and  had  not 
been  able  to  do  so.  The  fifth  had  seemed  normally  bright,  bat 
the  sisth  had  been  quite  invisible. 

Tim  Rev.  T.  E.  11.  /'AiHyK  said  he  had  always  found  the  eirth 
star  an  exceedingly  difficult  object  to  observe  with  his  9-inch 
reflector. 

IHi:  A.  B.  CobJutin  (N.S.W.  Branch)  contributed  a  paper  on 
"  Some  Southern  Stars,  probably  Variable,"  in  which  he  urged 
systematic  work  on  the  part  of  Members  of  the  Variable  Star 
Section, 

The  Rev.  T.  B.  R.  PhiUij>.$  (the  new  Director  of  the  Jupiter 
Section)  drew  the  attention  of  the  Members  to  several  niatlars  of 
special  interest  and  importance  in  connection  with  the  present 
appearance  of  the  planet. 


Mtssier's  Nebula. 
[Cuntinued  from  p.  269.] 

M,  2$,  18^  24°'"i.  S.   19°  2'. — Smyth  describes  it  as  "a  loose 
cluster  of  largeandsmall  stars  in  theGalaxy."    Closely  south  fdlo*"' 
ing  this  nebula  is  the  short  period  variable  star  U  Sagittarii,  whit^" 
varies  from  to  to  8-3  with  a  period  oE  about  6|  days.     Itw^*" 
discovered  bv  Schmidt  in  1866. 

M.  26.  18"  sg"'?,  S.  9°  29'.— A  hitle  south  following  the  st^ 
2  Aquilae  in  "  Sobieaki's  Shield."  Sir  John  Herschel  describes 
as  large  and  pretty  rich ;  stars  izth  to  15th  magnitude.  Smy^' 
calls  it  a  "  small  and  coarse,  but  bright  cluster  of  stars  " ;  and  1.I*-- 
is  conlirmed  bv  a  photograph  taken  by  Dr.  Roberts  in  Augua;* 
1892. 

M.  27.  19"  55'"'3,  N.  22°  27'. — The  fanioiis  "Dumb  BelL 
nebula.  It  lies  a  httle  south  ot  the  star  14  Vulpeculie.  It  h^ 
been  drawn  by  Sir  John  Herschel,  d'Arrest,  Lord  Eosse,  ac^ 
Lassel).  At  one  time  Lord  Eosse  thought  that  it  might  possibly  ^^ 
resolvable  into  stars,  but  Huggins  found  a  gaseous  spect 
Phot(^raphs  by  Dr.  Eoberts  and  Dr.  Wilson  show  that  itis  : 
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^  globiJar  mass  surrounded  by  a  broad  and  darker  ring  whicli  i:i\es 
ifc  the  dumbbell  appearance. 

31.  28.  iS''  iS"'.i,  S.  24'  55'.— A  globular  cluster.  It  licR  about 
X  "  north  preceding  the  star  \  S^ttoiii.  Messier  describes  it  as 
£^  nebula  witbout  a  star,  but  Sir  William  Herschel  resolved  it  iuto 
stare,  and  Sir  Jobn  Hersebei  describes  it  as  "  very  bright ;  rouud ; 
vea-y  much  compressed  ....  resolved  into  stars,  14  ...  16  m. ;  a 
fine  object."  This  nebula  with  Messier's  numbers  8,  16,  17,  18,  zo, 
2  1,22,  23,  24,  and  25  all  lie  in  a  comparatively  small  area  of  the 
slcj  surrounding  the  4th  magnitude  star  ^  Sagittarii. 

M.  29.  20"  zo^'s,  N.  38°  11'. — About  2°  south  of  y  Cygni. 
Smyth  describes  it  as  "  A  neat  but  small  cluster  of  stars." 

M.  30.  21''  34"';,  S.  23°  38',— Closely  north  preceding  the  5th- 
xnognitude  star  41  Capricorni.  There  ia  an  8th-magnitude  star 
close  to  it.  It  was  resolved  into  stars  by  Sir  William  Herschel  in 
I  783,  and  Sir  John  Uerschel  describes  it  as  "a  globular  cluster  ; 
bright,  4'  long  by  3'  broad;  all  resolved  into  stars  16  m.,  besides  a 
few  12  m."  Lord  Eosse  found  a  spiral  arrangement  of  the  stars, 

M,  31.  o''  37"''3,  N.  40°  43'. — The  great  nebula  in  Andromeda. 
Plainly  visible  to  the  naked  eye,  a  little  preceding  the  star  »■ 
indromedse,  and  quite  a  conspicuous  object  even  in  a  binocular 
field-glass.  Al-Sufi  refers  to  it  as  a  familiar  object  in  his  day 
(tenth  century).  This  magnihcent  nebula  has  been  frequently 
drawn,  and  has  been  so  often  described  in  astronomical  books  that 
a  detailed  account  is  unnecessary  here.  Several  photographs  by 
I'r,  Koberts  show  its  real  character.  At  first  it  was  supposed  to 
be_  annular,  but  Dr.  Eoberts  says,  "  That  the  nebula  is  a  left-hand 
Bpual,  and  not  annular  as  I  at  first  supposed,  cannot  now  be 
questioned  ;  for  the  convolntions  can  bo  traced  up  to  the  nucleus, 
which  resembles  a  small  bright  star  at  the  centre  of  the  dense 
surrounding  nebulosity ;  but,  notwithstanding  its  density,  the 
'uvisions  between  the  convolutions  are  plainly  visible  on  negatives 
which  have  had  a  proper  degree  of  esposure"  ;  and  he  thinks  that 
'these  photographs  throw  a  strong  light  on  the  probable  truth  of 
*''e  Jfdmlar  Sypoihma,  for  they  show  what  appears  to  be  the  pro- 
S'^ssive  evolution  of  a  gigantic  stellar  system."  He  finds  its 
f^Pparent  diameter  about  2J  degrees.  This  great  nebula  seems, 
^o»ever,  to  be  not  gaseous,  as  Hu^ns  finds  a  continuous  spectrum. 
*  small  "  new  "  or  "  temporary  "  star  suddenly  appeared  near  the 
S5*=leuB  in  August  1885.  It  had  faded  to  the  i6th  magnitude  in 
*^eb.  1890. 

M.  32.  o"  37",  N.  40"  r8'. — A  small  bright  round  nebula  a  little 
?'*>»tU  of  the  nucleus  of  the  great  nebula  in  Andromeda  {M.  3 1). 
*-t  Was  discovered  by  Le  Gentil  in  1749.  It  is  said  to  have  been 
T^lved  into  stars  by  Lord  Eosse's  3-feet  telescope.  Its  spectrum 
*•  similar  to  that  of  the  great  nebula. 

^-  33-  r"  28°'-2,  N.  30°  9'. — Between  ^  Andromedse  and  a 
^etis,  nearer  to  ^  Andromedie.  It  was  described  by  Sir  John 
Henchel  as  a  remarkable  object,  extremely  large,  round,  and  very 
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rich  aiid  resolvable  into  stars ;  but  a  photograph  taken  by  -^  "^' 
Eoberts,  in  Nov.  1895,  Bhowsitto  be  really  a  spiral  nebula.  Th.^:r=±iere 
is  a  nucleuH  of  "  dense  nebulosity  "  with  about  zo  stars  invoh'^'^i^^'^' 
and  the  other  parts  of  the  nebula  contain  hundreds  of  faint  ne"  ^^^bu- 
lous  stars  of  abont  1 6th  or  1 7th  magnitude.  It  is  of  considera-^s^'^l'" 
apparent  size,  measuring  about  i^  long  by  J''  width. 

M.  34.  2''  35'"'6,  N.  42°  21'. — About  5°  north  preceding  Al-t    -Ig"' 
(/3  Peraei).     Just  viBible  to  the  naked  eye.     Messier  called  it  -^  "  "■ 

mass  of  small  stars."  Sir  John  Herschel  described  it  as  brig"^^^S''i' 
very  large  and  but  little  eoitipreBsed,  with  scattered  stare  of  ^  9**; 
magnitude.  Smyth  aaya  "  it  is  a  scattered  but  elegant  group  *^^P  "^ 
stars  from  the  Sth  to  the  13th  degree  of  brightneaa  on  a  d^B- *^'^''" 
gi'ound,  and  several  of  them  form  coarse  pairs."  A  photogi'a -*^''P'' 
taken  by  Dr.  Koberts  in  December  1892  shows  a  loose  cluster  -"^^  of 
stars  down  to  the  15th  magnitude ;  but  it  is  not  very  rich,  and  t::*'  '''^ 
stars  can  be  easily  eonQted,  On  the  print  the  densest  part  of  t.-^:**^^ 
cluster  does  not  apparently  contain  more  than  lao  stars.  , 

M.  35-  6"  z"-?,  Ji".  24"  zi'.— A  little  north  preceding  the  st=^^^'' 
>)  GeniiDorum.     Just  visible  to  the  naked  eye.    Sir  John  Hersch*=^'^ 
described  it  as  a  very  large,  rich   cluster  with  stars  9th  to  (6^^  '* 
magnitude.      Lord  Eosse  called  it  "  magnificent,"  and  he  eount^^^" 
300  stars  in  a  field  of  26  minutes  of  arc,  or  less  than  the  MooiK^    * 
apparent    diameter.      Laseell    described    it   as   "  a   marvellouaC^ 
striking  object."     On  a  photograph  taken  in  Feb.   1893  by  D-*^- 
Eoberts  he  counted  620  stars  in  a  field  of  26  minutes.     But  ** 
glance  at  the  photograph  shows  that  it  is  not  nearly  so  rich  in  star"^ 
as  the  globular  clusters. 

M.  36.  s''  zg"'?,  N,  34^  4'. — About  2"  following  the  star  ^ 
Aurigffl.  Sir  John  Herschel  describes  it  as  bright,  very  large,  and 
very  rich,  with  stars  of  the  9th  and  nth  magnitudes.  LordEosse 
called  it  a  coarse  cluster.  Smyth  says  :  "  a  splendid  cluster  .  .  .  .  » 
rich  though  open  splash  of  stars  from  the  Sth  to  the  14th  magni- 
tudes,  with  numerous  outliers."  But  these  descriptions  are  some- 
what misleading,  as  in  a  photograph  taken  by  Ur,  Eoberts  in  Peh. 
1S93  the  stars  seem  comparatively  few  in  number,  and  do  not  much 
excised  100,  at  least  on  the  print.  Compared  with  the  following 
cluster — M.  37  in  the  same  consteliation — M.  36  is  comparatively 
poor. 

M.  37.  5"  45"'"7,  N.  32^  31', — About  midway  between  ^  and  c 
Aurigffi.  Su-  John  Herschel  describes  it  as  a  rich  cluster  with 
lai^e  and  small  ttars.  Smyth  calls  it  "a  magnificent  object,  the 
whole  field  being  strew  ed  as  it  \i  ere  with  sparkling  gold-duat ;  and 
the  jcroup  is  resohable  into  about  500  stars  from  the  loth  to  the 
14th  magnitude,  besides  the  outliers."  This  description  is  con- 
firmed by  a  photograph  taken  by  Dr.  Eoberts  in  Feb.  1893,  in 
which  the  stais  are  shown  down  to  about  the  i6th  magnitude. 
The  surrounding  region  is  pretty  rich  in  stars. 

M  ^Z  =;''  22"  o  >i  35  45. — About  i^°  north  of  ^  Aurigte. 
'-.myth  desicribes  it  as  "  A  rich  cluster  of  minute  stars  ...  It  is  an 
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oblique  cross  with  a  pair  of  large  stars  in  (lach  arm,  and  a  con- 
spicuous single  oae  in  the  centre."  Webb  says  "  Olorious  neigh- 
Murhood." 

M.  39,  21"  29",  N.  47°  59', — About  3°  south  preceding  ir' Cygni, 
Smjth  describes  it  aa  "  A  loose  cluster,  or  rather  splashy  galary 
field  oE  stars,  in  a  very  rich  vicinity," 

M,  41.  6"  42°'7,  8,  20°  38'. — About  4"  south  of  Sirius,  just 
visible  to  the  naked  eye.  It  is  referred  to  by  Aristotle  in  his 
'  Meteorologies  '  as  a  star  "  with  a  tail."  Messier  described  it  as 
a  mass  of  small  stars.  Smyth  called  it  "  a  scattered  cluster  . .  . 
divided  into  five  groups  " ;  aad  Webb  says  "  Superb  group  .  .  . 
Larger  stars  in  curves  with  ruddy  star  near  centre,"  which  Espin 
snapects  to  be  variable  in  light. 

M.  42.  5''  30°''4,  8.  5°  27'. — This  is  the  great  nebula  in  Orion, 
which  has  been  so  fully  described,  drawo,  and  phot(^raphed  that  a 
detailed  account  is  im  necessary  here, 

M,  43. — This  is  the  small  nebula  closely  north  of  the  great  nebula 
in  Orion,  M,  42. 

M.  44.  8"  34'°-3,  N.  20°  20'.— This  is  the  Prtesepe  of  the  old 
astronomers  in  the  constellatiou  Cancer.  A  scattered  cluster  to 
the  naked  eye.  36  stars  were  counted  in  it  by  Galileo,  but  of 
course  it  contains  many  more. 

M.  46.  7"  37"-2,  8.  14°  35'. — A  little  preceding  the  star  2  Puppis 
(Argo).  Sir  John  Herachul  called  it  "  a  superb  cluster  of  stars, 
U  ...  16  m."  It  includes  a  planetary  nebula  (Herschel),  which 
lassell.  Lord  Uosse,  and  Dr.  Hoberts  found  to  be  annular,  Smyth 
describes  it  as  "  A  noble  though  rather  loose  assemblage  of  stars 
from  the  8th  to  the  13th  m^nitude," 

M.  47.  7"  5o°''2,  S.  15°  g', — This  lies  about  3*°  following  the 
preceding,  M.  46.  Sir  John  Herschel  says :  "  Place  from  Wollaston's 
Cat." 

M.  49.  12"  24"-7,  N.  8°  33'. — It  lies  to  the  west  of  3ande 
Virginia  and  forms  an  equilateral  triangle  with  those  stars.  Smyth 
calls  it  "  A  bright,  round,  and  well-defined  nebula."  Webb  says, 
"Paint  haze  in  beautiful  position  between  two  6  mag.  stars." 

M.  50.  6''  sS"-!,  8,  8°  12'. — Between  Sirius  and  Procyon  and 
»bout  4°  south  oE  the  star  19  Monocerotia,  Sir  John  Herschel 
described  it  aa  a  remarkable  cluster,  very  large  and  rich,  with  stars 
12th  to  16th  magnitude.  Smyth  says  it  "is  an  irr^ularly  round 
and  very  rich  mass,"  and  Webb  calls  it  a  "  brilliant  cluster."  A 
photograph  by  Dr.  Eoberts  taken  in  March  1893  shows  that  it  is 
not  very  rich.  On  his  print  the  stars  may  be  easily  counted  and 
probably  do  not  exceed  200  in  the  main  body  oE  the  cluster. 

M.  51.  13"  as"-?,  N".  47°  43'. — This  is  the  wonderful  spiral 
nebula  in  Canes  Venatici,  It  lies  about  3  degrees  south  pre- 
ceding i(  UrsiB  Majoris.  Sir  J,  Herschel  described  it  as  a  double 
neoula,  the  lai^er  with  a  nucleus  and  ring  round  it.  Its  spiral 
character  was  discovered  by  Lord  Kosse,  and  hia  drawing  agrees 
veil  in  general  outlines  with  photographs  t-akea  in  April  1889  aud 
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May  1896  by  Dr.  Hoberts,  who  finJs  "  both  nuclei  of  the  nebuj 
to  be  stfllar,  eurroimded  by  dtnse  nebulosity,  and  the  convolution 
of  the  spiral  in  tUis  as  in  other  spiral  nebulaj  are  broken  up  int 
star-like  condensations  with  nebulosity  arouud  tbt^m." 

M.  52.  23''  ig^'S,  N.  61°  3'. — About  1°  aomh  of  the  star  , 
CasaiopeiiB.  Described  by  Sir  John  Herschel  as  large,  rich,  rounj 
and  much  coiupressed,  nith  stars  9th  to  i^lh  magnitude.  Admin 
Siuytb  saw  it  of  a  triangular  form  and  resembling  "  a  bird  will 
uutspivad  wiugs.  "  and  adds  that  "thii  field  is  one  of  singular  beau^ 
inideranioderate magnification."  LordEosse  thought  it  contains 
nhuut.  200  atars.  A  photograph  taken  by  Dr.  lioberta  in  Aug 
1S02  RonfiniiB  the  description  given  by  previous  obaeirera. 

61.  53.  13"  S^'o,  N.  i3°  42'.^In  Coma  Berenices  a  httle  nortl 
pivci-ding  the  star  a.  It  was  deBcribed  by  Sir  John  llerschel  as 
bright  globular  cluster,  very  compreeaed  in  the  centre,  and  atare  < 
th«  tath  mngnitude.  Smyth  calls  it  "a  brilliant  mass  of  minut 
tXM*  from  the  11th  to  the    i5lh  magnitude,  atid  ftom  thence  to 

tsms  of  atanlust  with   stnigglers."      A   photogi'aph    by   Jiti 
berts  ill  Ajiril  189a  ahows  it  to  be  "an  aggregation  of  1 
■tara  clow  together,"  and  involved  in  nebulosity. 

M.  54.  18"  48"'"4,  S.  30°  39'. — About  z  degrees  precedii^j 
i  Sasittnrii.  Sir  John  Herachel  describes  it  as  "  a  globular  cluster  { 
bright;  round;  gradually  brighter  in  the  middle;  ai  diam.;  resolved 
into  ilarB  15  ui.,  with  a  few  outliera  14m." 

M,  55-  19"  ^a",  8.  31"  13'. — Sir  John  Herachel  describes  it  as 
"  globular  ;  a  tine,  large,  round  cluster  ;  6'  diameter ;  all  clearly 
resolved  into  Btars,  II,  12,  13m."  Observing  with  a  3-inch  refrac- 
tor in  the  Punjab  aky  the  preBent  writer  aaw  glimpses  of  stars  in 
it  M  itii  power  40  ;  will  not  bear  high  po«  ers  with  this  aperture ; 
very  niiicli  like  but  not  so  bright  as  the  great  cluster  in  Hercules 
(M.  13)- 

M.  56.  19"  i2'"-27,  ft.  30°  o. — Between  ^  Cygni  and  y  Lyrse, 
Dearer  tlie  former.  A  globular  cluster  in  a  rich  region.  Sir  John 
Hersfbel  says  resolved  into  stars  of  11-14  mngnitude.  Aphoto- 
gruph  by  Dr.  Eoberts  in  August  1892  shows  it  to  be  a  globular 
chmUT  with  rays  of  stars  projecting  from  it. 

M.  57.  18"  49"''93.  32°  54'-— This  is  the  well-known  "annular 
iivlnilii  "  between  ^  and  y  Lyr».  Drawings  by  Sir  John  Hersche! 
and  lx>r(l  Koase  agree  well  with  photographs  taken  by  Dr.  Eoberts 
bclwi-en  1887  and  1895,  hut  it  is  more  elliptical  in  shape  than  the 
drawings  show.  The  central  opening  is  not  quite  black,  but  is 
filled  ill  nith  faint  nebulous  light.  A  faint  atar  in  the  centre  is 
■iwiiecled  of  variability.  Lord  Eosse,  Secchi,  and  Cbacornac 
tbougbt  this  uebula  might  be  reaolvable  into  stars,  but  Huggins 
ttndo  a  giuoous  spectrum. 

Ml  58.  12  '  32"''6,  N.  12°  22', — In  the  nebulous  region  inTirgo. 
Mil'  John  llerachel  says,  "bright;  large;  irregularly  round;  very 
luuiilt  brighter  in  middle;  resolvable." 

M-   S'>    1*''  37"'>  N.   12=    i3'.^A  little    north    of  p  Virginia. 
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Soiytli  calls  it  "  a  bright  little  nebula."     It  is  in  the  same  low- 
power  field  with  M.  60. 

JVI.  60.  12"  38'"-6,  N.  12''  6'. — A  little  nortb  of  p  Virginia  and 
in  a.  low-power  field  with  M.  59.  Smytli  Oewi-ribes  it  as  "  A.  double 
nebula  .  .  .  about  2'  or  3'  from  centre  to  centre,  the  preceding  one 
being  ejtreinely  faint,"     There  is  another  small  nebula  near. 

3VI.  6r.  la"  ifi^-S,  N.  5°  2'.— A  little  nortb  of  tbe  star  16 
Virginis.  Smyth  describes  it  as  "  A  large  pale-wbite  nebula,  but 
so  ifeeble  as  to  excit«  surprise  that  Messier  detected  it  with  hiu 
3=J-foot  telescope  in  1779-"  Webb  says,  "  Faint ;  bright  centre." 
Ijor-d  Eosse  found  it  spiral.  A  photograph  by  Dr.  Eoberts  in  May 
I  Sgg  shows  it  to  be  "  a  righl^hand  spiral,"  • 

in.  62.  16''  54"'8,  8.  zg"  56'. — About  6  degrees  following  and  a 
little  south  of  the  star  t  Scorpii.  Messier  described  it  as  "  resem- 
bling a  iittle  comet."  Sir  W,  Herscbel  resolved  it  into  stars  and 
described  it  as  a  miniature  of  M.  3,  Sir  John  Hersche!  says : 
*'GJ-lobular cluster,  bright;  large;  round;  superb;  about  7'  diameter; 
»11  resolved  into  stars  15  mag.,  very  equal.  Tbe  most  con- 
densed part  is  a  perfect  blaze,  but  not  quite  in  the  centre," 

^M.,C$.  13"  ii""3,  N,  42°  34'.  A  little  north  of  the  star  20 
Canum  Venaticonim.  Sir  John  Herscbel  describes  it  as  very  bright 
^nd  large  with  a  bright  nucleus.  A  photograph  by  Dr.  Huberts 
**fe©n  in  May  1896,  with  an  exposure  of  2  hours  and  25  minutes, 
sho-wa  it  to  be  a  spiral  nebula,  "  with  a  bright  steUar  nucleus  in 
th©  centre  of  dense  nebulosity."  Huggins  finds  a  continuous 
spectrum.  J.  E.  Gobe. 

[To  be  contiDDed.] 


The  large  fireball  of  Sunday,  1902,  July  13. 

"^  **ASmFiOHNT  meteor  was  seen  from  many  phices  in  the  south 

»  *    ^^England  on  July  13  last  at  lo"  30°'  p.m.,  and  several  observers 

^*"V^  privateiy  sent  me  their  descriptions  of  the  phenomenon.     The 

J  ^"^'v-spapers  have  also  contained  many  references  to  the  meteor,  and 

^xm  much  indebted  to  Mr.  W.  H,  S.  Moock,  of  Dublin,  for  a  lai^ 

r,S!^Q^ber  of  interesting  cuttings.     Mr,  W.  E.  Besley,  of  Ctapham, 

*  ^V.,  has  kindly  suppbed  some  MS,  accounts,  including  a  careful 

i/^Servation  by  himself.     Altogether  about  60  descriptions  have 

^^K  reL-eived,  though  the  majority  have  proved  of  little  scientific 

^ft'liae,  as  tbey  simply  allude  to  the  sudden  and  startling  brightaess 

^  "the  object  and  indicate,  only  in  a  very  general  way,  the  quarter 

^  the  sky  in  which  it  was  presented.     The  meteor  passed  over  the 

^ti-aits  of    Dover,  and  the   atmosphere    being    very   clear  over 

~D gland,  it  was  well  observed,  and  particularly  so  from  London  and 

^^^  suburbs,  as  it  descended  in  the  E.8.E,  near  tbe  stars  of  Del- 

Poiiing.     The  Moon  (just  post  her  first  quarter)  was  shining  in  the 

*  B»  KnoieUdge,  August  1901. 
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light  came  from  a  ball  of  red  and  green  colour  travelling  from  N. 
to  S.  Left  a  trail  which  continued  to  glow  with  a  soft  yellow  light 
for  30  sees. 

jy.  E,  P.,  Clapham  Park, — Startled  by  a  brilliant,  cold  blue  light 
like  that  of  vivid  lightning,  but  lastiog  some  seconds  longer.  S.  of 
the  zenith  there  was  seen  a  bright  serpent  of  fire  apparently  com- 
posed of  a  chain  of  closely  united  stars.  This  continued  to  burn  in 
the  sky  for  15  sees.,  then  parted  into  two  and  disappeared. 

0.  H.,  Stamford  Hill,  N, — Brilliant  flash,  illuminating  everything 
like  daylight,  from  a  magnificent  meteor  high  in  the  S.  sky.  Left 
a  trail. 

H.  Johnson,  London,  N,  W. — Trail  like  a  string  of  fire-balloons 
tapering  similar  to  the  tail  of  a  kite. 

31.  L.  Rouse,  Beckenham,  Kent. — A  silvery  meteor,  one-fourth  as 
large  as  the  Moon,  gave  a  bright  gleam  of  daylight.  Left  a  glow- 
ing streak  just  south  of  the  zenith.  Burst  and  left  a  second 
curving  streak  to  the  S.  The  first  streak  was  short,  about  six 
times  the  length  of  the  meteor  s  head,  and  remained  in  sight  for 
30  sees. 

W.  Chaplin,  Placeman  Bd.,  S.E. — BrilHant  flash  caused  observer 
to  look  upwards,  when  he  saw  a  kind  of  incandescent  wavy 
ribbon,  about  2  inches  wide,  which  remained  visible  15  seconds  and 
appeared  to  be  not  more  than  20  to  30  feet  above  him. 

E.  W.  Barlow,  Surbiion,  Surrey. — Descended  from  a  point  pre- 
ceding 5  Pegasi  and  vanished  near  the  cluster  15  M  Pegasi.  As 
bright  as  the  Moon  in  her  quarters.  Fell  almost  vertically. 
Duration  i  second.  Vivid  streak  of  red  and  green  remained  visible 
I  minute. 

E.  K,  B.,  Croydon. — Appeared  almost  immediately  overhead, 
simultaneously  with  the  church  clock  chiming  the  half-hour,  and 
burst  with  a  bluish  light  illuminating  the  whole  country  round  for 
a  second  or  two.  Left  a  brilliant  trail  in  a  direction  from  N.W. 
to  S.E. 

A.  C.  S.,  Croydon. — After  a  sudden  and  dazzling  flash  the 
observer  in  looking  upwards  beheld  a  large  and  curved  luminous 
streak  in  a  S.E.  direction. 

R.  Shute-Leete,  Claygate,  Surrey. — Brilliant  meteor  appeared  a 
little  S.  of  E.,  exhibiting  many  dazzling  and  lovely  colours, 
illuminated  the  sky.  Left  a  tail  of  some  length  remaining 
stationary  for  a  minute. 

Lieut.-Col,  Tupman,  Harrcm. — Brilliant  meteor  passed  behind 
chimney  in  azimuth  S.  55°  E.  and  altitude  2)2)^. 

J.  B,  C,  Three  Bridges,  Sussex. — Meteor  gave  a  startling  illu- 
mination and  left  a  large  patch  of  scintillating  light,  exactly  like 
the  discharge  from  an  enormous  rocket. 

B.  Junor,  Brighton. — Like  an  electric  searchlight.  Left  a 
remarkable  trail. 

Rev.  2.  P.  Monnington,  Eastbourne. — A  blaze  of  blue-coloured 
light  flashed  out  and  then  a  chain  of  light  was  seen  in  the  N.E. 
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aud  high  up  in  the  sky.  Another  observer  at  Eastbourne  says 
the  trail  lasted  30  aecs.  and  seemed  to  take  the  form  of  a  silver 
band. 

Samnei  Jona,  Buri/  St.  Edmutid». — -Dazzling  flash  from  a  briUiont 
meteor,  which  at  its  raaximnni  was  almost  due  S.  below  and  to  the 
right  of  AJtair  and  about  as  far  from  Altair  as  that  star  is  from 
^  Cygni. 

A.  J.  Barton,  Small  Heath,  Birmingham. — Brilliant  meteor, 
like  R  huge  sea-roeket,  appeared  in  a.E,,  alt.  5 1",  aud  trarelling  in 
a  slightly  downward  direction,  burst  at  an  elevation  of  40". 
Emitted  a.  train  of  bright  golden  sparks.  The  head  swelled  out 
into  a  ball  of  vivid  bluish  ligbt,  finally  exploding  with  a  terrific 
rtaah,  the  effect  being  stmUar  to,  though  on  a  mueh  more  gigantic 
acnle  than,  that  produced  by  the  use  of  magnesium  ligbt  for  the 
taking  of  a  photograph.     Duration   1  ^  second ;  length  of   course 

F.  J.  J«niu-Smith,  Oxford. — Intensely  brilliant  meteor  iu  E.S.E.,, 
folUng  almost  vertically.     Length  15°,  altitude  45°. 

W.  F.  Dcnnin;/,  Brigtol. — Meteor  gave  a  brilliant  ]^)rolouged 
tlaith,  though  the  Moon  (8^  days  old)  was  shining.  Lett  a  short, 
glowing,  vertical  streak  from  329!°  +12°  to  332°  +S".  This  was 
watched  for  30  seconds,  when  thin  white  clouds  veiled  the  streak 
us  well  IU  the  surrounding  stars. 

At  Sloiiifh  the  meteor  is  said  to  have  burst  like  n  huge  : 
brilliant  rooket.  At  Addiseomhe  near  Croydon  it  was  described 
an  a  ball  of  fire  as  large  as  the  Moon.  At  Torquitij  it  brilliantly 
ilhunined  the  bay  and  scattered  thousands  of  small  stars  in  iU 
wttke.  In  Este.v  it  was  seen  as  a  ball  of  blue  fire  leaving  a 
HDrpentine  trail  of  sparks,  which  lasted  about  half  a  minute. 
Sandy,  Beds,  it  appeared  like  a  bright  star  suddenly  bursting  into 
tlame.  At  Cambridge  the  trail  lasted  50  sees.  Some  of  the 
Mpectators  allude  to  the  first  flash  as  giving  the  appearance  of  % 
ront  in  the  sky  revealing  a  £urna<;e  of  flame  behind. 

At  Usk  ill  Sovih  Wales,  Mr,  W.  J.  Sicholat  says  that  when  the 
meteor  burst "  it  sent  out  a  shower  of  rays."  At  Aberdare,  alao  in , 
Sanlh  Wales  (and  about  205  miles  distant  from  the  observed  end*, 

fioint  of  the  meteor's  flight),  JUr.  J.  T.  Davies  states  that "  it  flashed 
ike  lightning  through  the  sky  and  burst  into  a  thousand 
VoUow  stars,  which  presented  a  magnificent  spectacle."  At 
Moretuiihamjitlead,  Dtvon,  Air.  IF.  J.  Steiikeas  describes  the  object 
9,^  being  low  down  in  the  eastern  sky  and  travelling  iu  a  northerly 
clilHM^tion.     Moretonhampstcad  is  about  210  miles  distant  from  thiq 

SltKW  of  the  meteor's  final  disruption.  An  observer  at  Aintree, 
[.  of  iiveijwa/,  was  245  miles  from  the  meteor;  but  the  lattet 
nhwrvatioii  is  somewhat  doubtful,  since  the  object  is  said  to  hav» 
liuwii  in  the  south  and  at  an  altitude  of  50"^,  whereas  it  should 
hllVB  biten  in  Ihe  IS.E.  and  between  17="  and  10"  high.  It  wai 
HUUMliiuUously  seen  at  ^Northampton,  Shretesburi/,  Cambridge, 
KnuiHI/aU,  Hiiuja  Lynn,  flangtanlon,  and  many  other  places ; 
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Jfact,  the  brilliant  apparition  appears  to  have  attracted 
observers  in  every  town  in  the  southern  half  of  En^lai 

Not  many  of  the  descriptions  are  miffieipntl)'  eiplidt  and 
accurate  to  be  utilized  in  deriving  the  real  path  of  the  meteor. 
There  seems  iittle  doubt,  however,  that  the  radiant-point  was  at 
about  315°  +31°  near  i  Cygni  and  that  the  meteor  crossed  the 
Strata  of  Dover  from  above  a  point  near  Boulogne  to  a  point  near 
Dungeneas  on  the  coast  of  Kent,  descending  from  89  to  51  miles 
during  a  luminous  course  of  gi  miles.  The  velocity  is  somewhat 
doubtfuSj  but  it  appears  to  have  been  approximately  26  miles  per 
second.  The  earth-point  is  indicated  very  near  Uclifield,  Sussex, 
and  it  would  be  interesting  to  get  observations  from  this  locality, 
where  the  meteor  must  probably  have  been  seen  aa  a  etationary 
ball  of  fire  near  the  star  C  Cygoi.  It  appe.irs  to  have  been  com- 
paratively isolated,  for  though  the  writer  at  Bristol  watched  the 
sky  on  9  nights,  between  July  6  and  i6,  no  other  meteora  were 
recorded  from  the  same  radiant.  The  shower  was,  however,  seen 
last  year,  and  it  has  been  previously  recognized  on  several  oecaaiona 
as  under : — 

June  16-July  II,  1872 2»S  +3^         '5/b        W.  F.  D,    (From  Italian 

obaervationn.) 
July   4-Aiig.  11,  1848-70  .     315  -f-ji  ...  Greg  &  Herschel, 

July    5-30     3'7  +iJ  ■■■  Scbuiidt. 

July  15-10,  1901 317+31  6  W.  P.  D. 

July  19-29,  1848-72    315  +31  "  Heia. 

The  fireball  seems  to  have  had  a  shorter  course  and  a  swifter 
motion  than  that  usually  exhibited.  It  supplies  another  example 
of  a  brilliant  meteoric  display  occurring  on  a  Sunday  evening 
(see  Ohseruatory,  Oct.  ii>oo).  W.  F.  Denning. 

Bristol,  1902,  July  13. 


The  First  Discovery  of  Nova  Persei. 

At  a  Meeting  of  the  Suciete  Mtronomique  held  on  June  4.  M. 
riammarion  stated  that  a  youthful  member  of  their  own,  M. 
Andreas  de  Borissiak,  a  pupil  of  the  classical  gymnasium  at  Kiew, 
had  discovered  Nova  Persei  on  February  at,  about  8  o'clock  in  the 
evening,  Poulkoua  time,  and  therefore  (allowing  for  the  difference 
of  longitude)  about  8''  40"'  before  Dr.  Anderson  noticed  the  star  at 
Edinburgh ;  also  that  the  Astronomical  Society  of  Buasia  had 
accorded  to  M.  Borissiak  a  special  medal  in  honour  of  this  dis- 
covery. It  may  be  remembered  that  it  was  first  mentioned  in  a 
letter  from  Prof,  von  Glasenapp,  printed  in  No.  3700  of  the 
Astronomische  Naekrickten.  There  were,  however,  two  suapicious 
(nrcumstances  with  regard  to  the  correctness  of  the  date.  In  the 
first  place,  M.  Borissiak  stated  that  the  brightness  of  the  Nova 
was  equal  to  that   of    Pollux  (magnitude   i'2)  when  first  seen. 
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whereasDr.  Anderson  noted  it  as  of  2-7  magmtude  at  14"  40"  Gre^^ii.— 
wic'h  time,  aud.  it  is  known  that  it  waa  considerably  brighter  n^i^tt 
day.  In  the  second  place,  BI.  Borissiak's  letter  announcing  tlie 
discovery  was  written  on  I'eb.  24  aud  received  by  Prof,  von  Gla.^^ 
napp  on  Peb.  25.  Moreover,  iiej;ative  evidence  was  to  hand  tlr».at 
the  star  was  not  of  any  remarkable  brightnesB  on  the  evening  of 
Feb.  2 1 ;  HetT  J.  Flassmana  in  particular  stating  that  he  had  b^»^ii 
obsepviog  a  minimum  of  Algol  at  8"  Greenwich  time,  and  m«iat 
have  noticed  the  Nova  had  it  been  then  as  bright  as  the  tbLurd 
magnitude  (Ast.  Nach.  No.  3693).  Prof.  Kreutz,  the  Editor,  tb»zr^>- 
fore  was  iaduced  to  make  some  inquiries  of  Prof,  von  Ola^nEkf^p 
and  Prof.  R.  Vogel  of  Kiew,  which  satisfied  him  that  M.  Borissi^^'a 
obaervatioa  was  reaUy  made  at  the  time  stat«d,  but  that  he  ov^r- 
estimated  the  star's  magnitude. 

Nevertheless   one  cannot   but    feel   that  grave    doubts    m'u.st 
still  remain  on  the  point,  and  we  would    call   attention   to      0.11 
article  by  H err  Leo  Brenner,  "  Ueber  den  Entdecker  der  N'o'va 
Persei,"  in    vol.   iv.   No.    36    of    the   Astronomische   Rundtchettt. 
After  remarking  that  he  rejoices  at  the  discovery  made  by     so 
young  a  man  (in  appreciation  of  which  the  Emperor  of  Bussia  had 
made  him  a  present  of  a  telescope),  and  hopes  that  he  would   "be 
enabled  to  devote  hia  time  to  astronomy,  yet,  in  the  interests     *^i 
truth,  he  cannot  help  pointing  out  that  the  date  given  was  probably 
erroneous.     For  proof  that  it  was  Feb.  at,  although  the  letter  veoa 
not  sent  till  Feb.  24,  we  are  told  that  M.  Boriasiak  boughfc    «^ 
astronomical  book  the  next  day,  the  bookseller's  receipt  for  wbicb 
was  dated  Feb.  9,  corresponding  to  Feb.  22  by  Gregorian  abyJ** 
That  week,  however,  was  what  is  called  Butt«r-week  in  Bussia,    tl** 
week  preceding  Lent  (Ash  Wednesday  by  Julian  style  was  tito-** 
year  on  Feb.  14,  corresponding  to  our  Feb.  27),  and  Friday    ^■^■^^ 
Saturday  (our  Feb.  22  and  23)  would  be  holy  days  on  whicl*-      *" 
business  could  be  done.     This   is   pointed    out   in    Herr   A.«i^" 
Bichter's  Calendar  for  Riga,  1902  ;  and  the  conclusion  drawrx     ^ 
Herr  Brenner  is  that  M.  Borissiak  first  noticed  the  star  on.     't--''® 
evening  of  the  22nd  (as  many  others  did),  or  more  probably        *" 
the  23rd,  which  would  fully  explain  the  brightness  it  possesse^i- 
the  time,  and  which  several  observers  (Herren  Hartwig,  Plassm^'*-"'' 
Schwab)  testify  it  could  not  have  had  on  the  evening  of  Feb.     ^^' 
No  one  wishes  to  contest  M.  Borissiak's  independent  notice  o£    -M^"^ 
star;  it  is  a  credit  to  a  young  student  of  only  16,  and  let  us  h<:>J^*^' 
«ith  Herr  Brenner,  that  he  will  be  able  to  devote  his  life 
astronomy  and  illustrate  it  by  many  discoveries  amongst  the  st**'''*' 
We  older  ones  cannot  help  recalling  the  discovery  of  T  or  N'c^  ^t 
Coronte  in  1866,  and  the  attempted  claim  (disproved  by  Stone^       °^ 
a  gentleman  in  Canada  to  have  anticipated  Birmingham  in  t^^^ 
discovery.     An  Indian  officer  also  claimed  to  have  seen  it  tho  d^7 
before  Birmingham ;  but  he  was  probably,  in  view  of  Sohmid^  * 
careful    observation  of  the  constellation  at  the  time,  a  dav  ^*^ 
error.  W.  T.  ] 

Blackheath,  Itioi,  July  15. 
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Some  interesting  Double  Stars, 

[Continued  from  p.  270.] 

1883.     R.A.  14^  43°*  56%  N.P.D.  83°  37',  Mags.  7*0  and  7-0. 

his  is  a  pair  still  more  resembling  in  character  2  1863.     The 

^rvations  from  1832  to  1897  lie  along  a  straight  line,  but  those 

1830  and  1900  fall  away  in  such  a  manner  as  to  induce  a  more 

ical  examination  of  the  motion.     Projecting  the  1900  measures 

"to  the  line,  we  get  the  annual  motion  of 


o"'oo9  from  1839  to  1900 
o  '010      „         42 
o  o-ii      „         57 
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o"*oi3  from  1883  to  1900 
o  "013      »         97 
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it 


ch  indicates  binary  motion,  and  shows  that  the  distances  of 
o  and  1890  may  be  correct.  If  this  is  so,  then  the  distance 
;ht  to  decrease  rapidly.     The  measures  are  : 

1830   272°  and  i"*24 

1890   243     „     0-51 

he  star  is  W.B.  (11)  XIV.  777. 


:S  2402.     E.A.  18^  45™  1%  N.P.D.  79°  26',  Mags.  80  and  84. 

IThis  is  a  pair  which  at  a  first  glance  seems  fixed  and  uninteresting, 
it  is  worth  attention  as  it  may  prove  to  be  a  binary  system 
"fch  its  orbital  plane  passing  through  the  Sun.     Naturally  every- 
^  xg  depends  on  the  distance-measures.     The  observations  give : 


1830 

60 

75 


198° 

o"75 

1885 

206 

0  74 

95 

211 

0  -80 

1900 

205 

0  '93 

205* 

l"'IO 

207 
206 

T  -04 

0  -88 

iThe  star  is  Lalande  35038, 

2434.    E.A.  18^  57°*  36%  N.P.D.  90°  51',  Mags.  8-4,  7-9,  lo-o. 

This  is  a  group  of  three  stars,  the  star  A  (8*4)  being  Piazzi  XVIII. 
^  ^  4,  the  star  B  (7*9)  being  Piazzi  XVIII.  275. 

The  Proper  Motion  of  A  is  —  o"-o6o  in  E.A.  and  +  o"*2o  in  N.P.D. 
„        „  B        o  -000        „  -fo  -08 

S^"ving  a  relative  motion  of  —  o  '060         „  +0  '12 

If  we  consider  A  fixed,  then  the  relative  motion  of  B  from  the 
^micrometer-measures  is 

+  0^070  in  E.A.  and  — o*ii  in  N.P.D., 

^qual  and  opposite  to  that  deduced  from  the  consideration  of 
Proper  Motions.  Hence  A  and  B  are  independent.  The  distance 
^s  23"-5. 


5» 


r 
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The  Proper  Motion  of  C  would  separate  it  from  C  (if  Eied) 
some  s"  since  1835.     The  measures  of  BC  are  : — 


T835    83°  and  i"-95 

i368   69      „     1-50 

1900   so      '.     °  '9± 

clearly  showiuf^  that  C  must  partake  of  the  Proper  Motion  o(  3 
and  that  BC  is  11  plivaical  pair.  Beyond  this  the  relative  motiflB 
of  B  and  C  is  curvilioearand  the  distance  should  decrease  rapidly. 
The  pair  must  be  followed. 


S  1989,     B.A,  15''  45'"  6',  J«.P.D.  9"  42',  Mags,  7-1  and  St. 

This  star  is  tt'  Urese  Minoris,  and  is  very  interesting  as  affording 
an  excellent  example  of  a  class  of  star  which  often  gets  neglected, 
because  for  a  number  of  years  no  apparent  relative  motion  has 
heen  detected.  The  orbit  happens  to  be  an  elongated  ellipse  and 
the  companion  at  or  near  elongation  ;  measures  are  made  for  more 
or  less  lengthy  periods,  and  then  the  pair  is  left  as  uninteresting. 
In  the  present  case  the  measures  from  1832  to  1875  gave  little  or 
no  indication  of  motion  ;  and  yet  in  the  subsequent  years  it  has 
heen  very  rapid  and,  unfortunately,  very  few  measures  have  been 
secured.     The  positions  are  practically  : — 

■834 H°  o"-6  I  ,83.  .;»  o'-j 


BO  that  there  is  a  certain  amount  of  evidence  that  an  elongation 
occurred  about  1841.  The  present  interest  lies  in  wat«hine 
whether  the  distance  will  increase,  or  whether  the  companion  will 
swing  round  the  focus.  Should  the  latter  occur  it  will  strengthen 
the  idea  of  elongation  about  1841,  and  bring  the  period  under  100 
years.     Professor  Aitken,  at  Lick,  has  this  pair  under  notice. 


S  2021.     E.A.  16''  8™  39%  N.P.D.  76°  12',  Mags.  67  and  6-9. 

This  star  is  49  Serpentis,  and  has  a  large  proper  motion  of 
+  o"'ig7  in  B.A.,  and  +o''-4i6  in  N.P.D.,  which,  since  1783, 
when  it  was  discovered  by  Sir  W.  Herschel,  would  place  the 
companion  in  the  second  quadrant  at  a  distance  of  50",  It  is 
now  in  the  fourth  qnadrunt  at  a  distance  of  4"  only ;  consequently 
it  is  a  physical  pair,  as  both  stars  must  nece.isardy  participate  in 
the  lai^  proper  motion.  When  Herschel  made  measures  in  1783 
and  1803,  he  noted  the  distance  as  les.s  than  2",  in  1829  it  wu 
3"' 4,  now  it  is  4".  There  are  indic-.ition.s  that  elongation  was 
reached  about  1SS5,  and  the  distance  may  be  e.xpectod  to  diminish. 
This  pair  is  then  one  welt  worth  measuring  by  possessors  of  suui 
telescopes.     The  period  is  somewhere  about  350  years. 
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S  3052.     E.A.  16''  34™  30%  N.P.D.  71°  23',  Mags.  7-; 

This  Btiir  is  W.B.  {2)  XVI.  671,  niidwas  lirHt  observeil  in  1022, 
when  its  distniii^e'  «ns  about  z'-y.  li  soeiris  to  hum  lucreaaed  to 
about  3"'4,  and  returned  again  in  1870  to  z""7,  the  change  in 
angle  during  this  period  bein^;  only  6°.  In  reality  a  casual  glance 
Bt  the  meaaures  gives  the  idea  that  the  pair  were  practically 
Used.   Fortnnately  measures  were  continued  which  give  roughly : — 
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evidently  binary,  and  we  may  espeet  rapid  diminution  in  distance. 
This  is  a  pair  within  reach  of  almost  all  observers.  It  has  a  large 
proper  motion,  which,  according  to  Stumpe,  is  — o"'344  iu  E.A., 
and  +o"-385  in  N.P.D.  T.  Lewis. 


Some  Remarks  on  Almanacs. 

AxM&HACS,  in  England,  are  of  considerable  antiquity.  Onr 
Saxon  forefathers  were  accostomed  to  carve  on  square  pieces  of 
wood  tbe  courses  of  the  Moon  for  a  whole  year,  and  those  pieces 
of  wood  were  called  by  them  "AJmonaught"  (al- moon- heed), 
whence  the  word  almanac.  Almanacs,  like  books,  were  also 
written  on  parchment,  brilliantly  illuminated,  many  of  which,  of 
the  14th  century,  may  be  seen  in  the  British  Museum.  The 
origin  of  English  almanacs  was  strictly  superstitious.  Our  Saxon 
ancestors  had  their  prognostics  from  the  Sun  and  Moon,  from 
thunder  and  from  dreams.  One  day  was  favourable  for  the  com- 
mencement of  business,  another  to  let  blood,  another  was  bad  for 
sowing  seeds,  &c.  Some  of  the  Stationers'  Company's  Almanacs 
for  the  first  half  of  the  17th  century  may  still  be  picked  up  ;  the 
writer  has  Booker's  for  1625,  Allstree's  for  1632,  and  a  finely 
bound  volume  of  ten  of  them  for  1640,  formerly  belonging  to 
Archbishop  Juson  (who  had  been  a  member  of  the  same  Oxford 
college  as  himself).  My  copy  of  Tanner's  for  i66a  has  the  log  or 
diary  of  the  voyage  of  a  coasting- vessel  from  Newcastle  to  London 
written  on  its  spare  leaves,  A  volume  of  the  Stationers'  Com- 
pany's almanacs  for  1687,  in  the  writer's  possession,  comprises 
eight  of  them,  and  one  for  1698  fifteen,  the  names  of  these  being 
Salmon's,  Parker's,  Gadburv's,  Partridge's,  Coley's,  The  Protestant 
Almanack,  Saunders's,  Pond's,  Woodward's,  Andrews's,  Tanner's, 
Chapman's,  Poor  Hobin's,  and  two  others  not  published  bv  the 
Company.  Among  those  in  the  volume  is  a  copy  of  Partridge's. 
This  WS0  one  of  the  longest-lived  of  English  aluianacs.  Partridge 
1  lilor  bj  trade,  bom  in   1644,  died  in    1714.      He  was 

2c 


302  Almanacs.  [No.  321 

brought  up  to  the  trade  of  a  shoemaker,  which  he  practiced  in 
Covent  Garden,  but  having  acquired  some  knowledge  of  Idtin, 
astronomy,  and  astrology,  he  published  an  altnauai*.  He  acquireg 
a  ludicrous  immortality  by  attraotiug  the  satire  of  Swift,  Tha 
1698  copy  of  his  almanac  states  no  the  titlepage  that  it  was  thfi 
"  nintli  of  our  deliverance  from  Popery,  and  the  third  from  the 
horrid  Popish,  Jacobite  plot,"  a  title  which  appeared  yearly  until 
1866.  It  was  filled  with  violent  ProteBtantism,  but  each  day  ot 
the  Calendar,  except  Sunday))  and  Saints'  days,  had  appended  to 
it  the  name  of  some  black-letter  Saint,  not  merely  of  the  Englisii 
but  also  of  the  Homan  communion  !  In  its  later  yeiirs  Partridge'i 
was  a  useful  almanac.  It  ceased  to  be  issued  after  1S71,  when 
its  price  was  ^d.  About  seventy  years  ago  it  had  risen,  like 
Moore's,  to  as.  3d.,  of  which  is.  yl.  comprised  the  tas  impost. 

The  following,  which  occurs  on  the  last  page  of  Partridge's  for 
1758,  may  have  a  slight  interest  about  the  present  time.  No 
Comet  had  then  fulfilled  its  predicted  return,  there  being  none  of' 
elliptic  orbits  kuown.  After  stating  that  it  is  presumed  the 
present  period  would  be  76  years,  and  I  hat  the  particular  time  of 
its  appearance  was  uncertain.  Partridge  remarks  : — "  What  sign  it 
may  be  expected  to  begin  to  appear  in  ;  "  Jan.,  scarce  to  be  seen. 
Feb.  fi  in  f.  March  in  VJ.  April  in  K-  May,  stat.  in  r. 
June,  dir.  in  (J.  July  in  II.  Aug.  end  II.  Sept.  stat.  in  n. 
Oct.  a  in  n.     Nov.  in  n  and  tJ.     Dec.  in  Q  and  r." 

The  almanacs  moat  worthy  of  note  in  the  i8th  century  were 
Weaver's,  Parker's,  and  Wing's.  These  were  somewhat  similar, 
on  the  wliole,  useful  publications,  while  others  contained  very 
much  more  astrological  matter.  The  copies  I  have  picked  up  give 
a  fair  ephemeria  of  Sun,  Moon,  and  planets,  eclipses  of  Jupiter's 
satellites,  good  descriptions  and  diagrams  of  eclipses  of  Sun  and 
Moon,  descriptions  of  principal  oceultationa,  with  an  occasional 
diagram  of  the  latter,  also  of  visible  transits  of  Mercury. 

The  longest-lived,  and  formerly  the  best-knowLi  almanac,  is 
undoubtedly  that  of  "  Fraccis  Moore,  physician."  He  was  horu 
at  BridgQOrth,  in  Salop,  in  1656,  and  practiced  in  London  u 
astrologer,  physician,  and  schoolmaster.  About  forty  years  ago 
there  were  several  almanacks  published  with  the  prefix  of  Moore's, 
as  Old  Moore's,  Moore's  Almanac  improved,  Moore's  Almanac 
by  Sagittarius,  and  at  least  two  or  three  more.  Writers  have 
always  stated  that  Moore's  Almanac  was  a  continuation  of 
Tanner's,  whicii  was  supposed  to  he  issued  first  in  1656  and  to 
have  continued  till  169S.  This  must  be  a  mistake,  as  Partridge's 
resembled  Tanner's  far  more,  and  recently  I  obtained  a  copy  of 
Tanner's  for  17 14,  so  they  must  have  been  published  side  by  side. 
Francis  Moore's  Almanac  was  first  issued  in  1699.  Andrews, 
of  Itoyston,  who  died  in  1820,  was  the  compiler  of  it  a  hundred 
years  ago.  He  was  also  astronomical  calculator  to  the  Board  of 
Longitude,  and  for  many  years  corresponded  with  Maskelyne. 
Mr.  A.  Cole,  in  a  cojnmunieatioii  to  Notes  and  Quei-ies,  vol.  iv.  p.  162, 
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states  tlmt  he  Imd  purchaeed from  tte  sou  o{  the anid  Andrews  all  his 
father's  munustTipts,  consisting  of  liis  calciilatiouB.  In  a  letter 
addressed  to  Mr.  Cole,  lie  aaya  : — "  My  father's  calculations  for 
Moore's  AlmaDac  continued  during  a  period  of  forty-three  years, 
and  although,  through  his  great  talent  and  management,  he 
increased  the  sale  of  that  work  from  100,000  to  500,000,  yet, 
strange  to  say,  all  he  received  for  his  services  was  £2^  per  annum," 
The  largest  impressions  of  any  single  book  (before  the  days  of 
penny  literature)  ever  sold  are  said  to  have  been  those  of  Moore's 
Almanac. 

Some  30,  40,  50,  and  60  years  ago  this  Almanac  was  some- 
what unique  in  its  astronomical  information.  This  was  in  the 
(lays  of  Mr.  Woolhouse,  of  Nautical  Almanac  fame.  About  half 
*  doEen  pages  every  year  were  then  devoted  to  full  eclipse- 
descriptions,  well-executed  diagrams  being  given  of  each.  This 
was  followed  by  figures  of  the  principal  lunar  occultationa  for  each 
year.  When  there  was  a  visible  solar  eclipse,  as,  e.jr.,  in  1867, 
1870,  1873,  •^-'  ^^^  times  of  beginning,  greatest  phase,  ending, 
and  magnitude  were  worked  out  and  given  for  20  or  30  different 
places  in  Great  Britain.  Probably  no  publication  ever  issued 
turned  the  minds  of  the  young  ro  astronomical  studies  more  than 
*he  attractive  diagrams  and  information  on  such  matters  given  in 
^rancis  Moore  some  years  back.  Several  Uving  astronomers  may 
be  said  to  have  had  their  attention  drawn  to  astronomical  pursuits 
"J  this  way.  There  was  a  small  amount  of  astrology  in  Francis 
Moore's  jiimanac  until  1872,  when  it  ceased  to  be  inserted. 
-All  almanac  is  still  published  with  a  simOar  outside  cover,  but 
otherwise  greatly  altered  ;  in  1 900  astrological  matter  was  inserted 
^Sain,  in  1902  not  3  figure  was  given  to  illustrate  either  of  the 
visible  echpses,  the  point  that  used  to  be  a  distinctive  feature  in 
'nis  Almanac. 

,  The  life  of  that  admirable  puhhcation,  the  Nautical  Almanac, 
f"^  not  yet  reached  that  of  Moore's.  My  copy  for  1769,  the 
J^^*^  issued,  has  two  treatises  bound  up  with  it,  the  "  Perpetual 
'^alcuiator  "  and  an  "  Explanation  of  the  Articles  in  the  Nautical 
■^"wanoc,"  the  first  of  which,  at  any  rate,  could  hardly  have  been  a 
portion  of  the  original  issue.  The  eclipse  information,  even  70 
3'^rs  ago,  was,  however,  somewhat  meagre.  The  total  solar 
fplipse  of  1832,  about  the  most  important,  in  point  of  length,  in 
™^  whole  of  the  19th  century,  is  dismissed  with  a  few  lines. 
r^Ucis  Moore,  for  that  year,  devotes  some  space  to  it,  describing 
the  tiack  of  totality  from  one  continent  to  another,  mentioning 
*'8o  ti,g  proximity  of  Venus  to  the  Sun  (-I"),  an  observation  of 
*weh  has  been  narrated  to  me  by  Mrs.  Cheyne,  of  Croydon,  an 
^ye-witneas.  Moore  puts  the  extreme  duration  of  totality  7"  37', 
Probably  too  long.  Moore's,  however,  seems  to  have  been  the 
"•lly  almanac,  at  that  time  of  day,  that  described  the  track  of 
^'al  eclipses  (an  abbreviation  appearing  yearly  in  Partridge's), 
^bout  the  year  1790,  and  for  some  years  before  and  alterwards, 
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a  epurious  cop;  of  Francis  Moare's  Almauac  vvus  printed  ^ 
Birmingham.  It  resemblwi  the  true  one  in  a,  great  measure,  bu*- 
small  letters  were  used  in  the  titlepage  instead  of  eapitols,  ata^ 
the  astronomical  diagrams  were  not  so  well  drawn. 

Nor  need  we  puss  over,  without  allusion,  the  negro,  Benjair»-i" 
Banneker,  who  published  almanacs  For  some  years  on  the  otI»  ^'  . 
side  the  Atlantic.  His  father  was  taken  as  a  slave  in  Africii  a,xia 
sold  in  America.  His  mother  was  the  child  of  natives  of  Afri*:^- 
Having  had  *  Ferguson's  Astronomy,'  Leadbetter's  tables,  n.  '■3^ 
some  other  scientific  books  lent  him,  he  set  to  work  and  diligen*^')" 
studied  the  nocturnal  heavens.  Re  pointed  out  a  mistake  i" 
FerpUBon's  and  two  in  Ijeadbetter's  astronomical  tables.  Bc^t^ 
Messrs.  Ferguson  nud  r«ad[»etf*r  would  have  looked  ineredulw 
had  they  been  informed  tlmt  their  works  had  been  reviewed  a 
corrected  by  a  free  negro  iu  the  then  almost  unheard-of  valley 
the  Patapsco.  In  the  year  1793  lie  took  it  into  his  head  to  be^^^"* 
to  publish  almanacs.  The  Baltimore  publishers,  Messrs.  finflflii- ■-  ''" 
and  Aiigel,  to  whom  he  had  been  introduced,  stated  they  present-      •* 

to  the  public  "  a  complete  and  accurate  ephemeris  for  the  ye ^"^ 

1792  calculated  by  a  sable  descendant  of  Africa."  The  aiman — -^^ 
went  on  to  the  yeitf  1S02,  and  had  a  large  circulation  in  Mai-  —y- 
iand,  Virginia.  Delaware,  and  Pennsylvania.     The  author  died  i" 

1809. 

A  hundred  years  ago,  and  since  tbnt  time  the  '  Gentlemar"::^ ' 
Diary,'  the  '  Lady's  Diary,'  '  Season's  Almanack,'  '  Wbit^^^es 
Ephemeris,'  had  a  considerable  circulation  iu  our  own  countr*—^)'! 
the  proportion  of  astrological  almanacs  being  actually  far  Its-S^^s 
than  at  the  present  day. 

Melplnah  VioamgB.  Brid[)ort,  8.  J.  JOHNSOR. 

igoi,  May  14. 


CORRESPONDENCE. 

To  thn  Eititars  of  '  77i«  Ohiei-vatory.' 
Comet  III.  1862. 


(Jenti, 


V  just  forty  years  sincethe  discovery  of  this 
which  has  since  obtained  additional  interest  fi'om  the  fai 
noticed  by  Schiaparelli,  of  the  great  resemblance  of  the  eleinenl 
of  its  orbit  to  those  of  the  Perseid  meteors.  Pei'haps  it  may  be  0 
interest  now  to  recall  that  its  discovery  was  the  tirst  of  the  maiij 
which  we  owe  to  Prof.  Lewis  Swift. 

The  announcement  of  this  was  made  by  Pi-of.  Hough,  ther 
Assistant  at  the  Dudley  Observatory,  Albany,  N.Y.  (the  late  Prof. 
Mitchel  •  being  Director).      After  stating  that  the  comet  * 

•  He  itifd  uii  (lif  fallowing  jotli  of  Oclober. 
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'tion  had  been  discovered  b^  Mr.  Thomas  Simons  on  the  night  of 
the  i8th  of  July,  he  says  •  that  he  subsequently  "  received  a 
letter  from  Mr.  Swift, 'an  amateur  astronomer,  at  Marathon,  N.S., 
in  which  he  stated  he  had  observed  a  comet  on  the  tsth  and  i6th 
of  July,  but  presuming  it  to  be  Comet  II.  1862,  he  gave  no  public 
notice  of  the  observation."  But,  from  a  diagram  after«-ards  sent, 
it  was  found  to  be  au  earlier  discoTery  oE  the  comet  seen  by  Mr. 
Simons,  of  the  Dudley  Observatory,  on  the  i8th.  On  the  latter  day 
it  was  also  seen  at  the  Harvard  College  Observatory  (Att.  Nach, 
No.  1419  t),  where  it  was  foOowed  until  the  17th  of  September. 
Mr.  H.  P.  Tattle  detected  it  on  the  same  day  (July  18)  as  Mr. 
.Simous  at  Albany  and  Mr.  JlalJ  at  Harvard  College,  He  says 
(A»t.  Nach.  No.  1404,  vol.  \ix.  col,  187),  "  The  comet  first  became 
visible  to  the  naked  eye  on  the  zoth  of  July,  at  which  time  it  had 
a  strong  resemblance  in  brilliancy  to  the  well-known  cluster  in 
Hercules.  I  estimated  that  it  reached  its  maximum  brilhancy  and 
the  tail  attained  its  greatest  length  on  the  2nd  of  ISeptember," 
On  that  evening  he  was  able  to  trace  the  tail  as  far  as  30*^  from  the 
nucleus,  hut  beyond  10°  from  that  it  was  so  faint  that  it  would  have 
esca.ped  the  notice  of  any  one  not  accustomed  to  observations.  The 
last  time  he  saw  the  comet  was  on  the  night  of  the  1 7th  of  September 
<the  same  day  as  that  on  which  it  was  last  seen  at  Harvard  College) 
after  he  had  entered  the  U.S.  Federal  Army  and  had  gone  into 
ciamp.  It  was  then  situated  about  six  degrees  from  Antares  and 
jnat  visible  to  the  naked  eye. 

Unfortunately  there  was  at  first  much  confusion  in  numbering 
this  comet,  which  is  sometimes  called  in  the  Agt.  Niteh.  "  Comet  II. 
s8&z,"  whilst,  on  the  other  hand,  observations  of  the  comet  dis- 
covered by  Bruhns  on  Dec,  1  are  called  of  "  Comet  III.  1862,"  in 
-*4ji.  Nock.  No.  1422  (vol.  Ix.  col.  86),  though  the  latter  is  really 
■tiit  fourth  comet  of  that  year,  having  passed  perihelion  just  before 
tile  end  of  it. 

The  period  of  the  third  comet  of  i86z  (the  Peraeid -meteor 
comet)  is  probably  about  125  years  in  length  :  it  is  possible  that 
the  second  comet  of  1737  may  be  identical  with  it,  but  the  orbit 
ot  the  latter,  which  was  observed  during  only  ten  days  at  Pekin 
by  Father  Ignatius  Kegler,  is  very  uncertain. 

Tours  faithfully, 
BXaekheath,  1902,  July  j.  W.  T.  IiTKN. 

The  Red  Spot  Region  of  Jupiter. 

CirENTLEMBN, — 

I  write  to  call  the  attention  of  Jovian  observers  to  a  very 
^Meresting  phenomenon  now  in  progress  in  the  Ked  Spot  region 
"f  the  planet.  It  will  be  remembered  that  last  year  a  dark  spot 
^Ppeitred  at  the  south  edge  of  the  south  equatorial  belt  which 
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ulHraately  extended  across  the  south  tropical  zone  and  joined  the 
aniith  temperate  belt.     Several  triinait*  of  this  object  acroaa  the 
cuiilral    meridiiin    were   secured,  and   a   diKctission    of  these  bj 
Mr.  W.  1'.  Deiiuiug  (B.  A.  A.  ,!ourual,  vol.  xii.  no.  3,  p.  i") 
showed  tht!  spot  to  be  moving  at  about  the  normal  rate  of  spots 
in  this  latitude.     Mr.  Denning  calculated  that  the  middle  of  tte 
spot  would  be  in  longitude  45°  iSystem  II.)  on  July  17th  of  thii 
year.     Since  its  first  appearance,  and  especjally  since  the  cIobb  nf 
last  apparition,  the  spot  has  exhibited  a  remarkable  longitudinal 
extensiou  ;  and  observing  this  region  of  the  planet  on  the  mopuiog 
of  Juue  igth,  I  found  an  euormoiis  area  of  dark  material  following 
the /"  shoulder"  of  the  Bed   Spot  hollow  for  more  than  35°- 
There   was   also  a  long  dark  streak  connected  with   the  aboTfi 
shading  od  tho  south  temperate  belt  innnediately  south  of  the  Bed 
Bpot.       Mr.    Denning   observed   the   same   appearances  on  ^■ 
morning  of  June  aist.     Clouds  prevented  me  from  seeing  this 
part  again  until  the  early  morning  of  .1  nne  26th,  when  1  saw  close 
to  the  p  "  shoulder,"  or  west  of  the  Bed    Spot  hollow,  a  vei? 
conapicuouH  dark  snot,  extfinding  across  the  south  tropical  »oiie 
and  connected   witti  the  south  temperate  belt.      This  was  a^*" 
observed  on  the  central  meridian  by  Mr.  Denning  and  myself  '•^ 
.lune  28tli  at  3  a.m.  (X=I9''-9)  aod  2.57  a.m.  (X=i8°t)  resp^f 
tively.     There  can  be  little  donbt  that  this  dark  spot  (invisible  '^ 
its  present  position  on  June  igth,  ihough  very  prominent   ai^" 
obtrusive  on  June  26th)  is  the  advanced  portion  of  tho  dark  ni^^ 
above  referred  to  which  has  noiv  pas.ied  the  Bed  Spot  and  made  * 
appearance  west  of  that  object. 

The  interesting  question  is  ; — How  did  it  arrive  at  its  pres^^ 
position  ?      Was    it   diverted    to    the   south    by   the  obstruct**'" 
of  the  Eed  Spot,  and,  after  passing  along  the  south  temper^' 
belt  and  causing  the  marked    intensification   of   the  belt  m^**" 
tioned  above,  once  more    strike  across  the  south  tropical  m:^*"  . 
to  regain  its  former  latitude,  or  did  it  pass  under  or  over  the  '^'^' 
Spot?     The  latter  alternative  seems  highly  improbable,  as  th*;^*'^^ 
is   a   very   brilliant    area    immediately  p  the   Eed    Spot    whi        i 
appears  in  no  way  dimmed  by  the  passage  of  any  dark  mater*  ^^f 
There  is  still  a  very  large  dusky  area  east  of  the  f  "  shoulder''        -  ^ 
the  hollow,  and  it  is  desirable  that  its  beha\  ionr  aud  motion  shou*-      ^ 
be   roost  carefully    and   critically    watched.       Some    interesti^^     2. 
problems  may  thereby  be  solved.     Cloudy  weather  has  prevent^^^^^, 
me  from  obtaining  satisfactory  observations  of  this  region  of  lat-'  _^|, 
but  the /end  of  the  dusky  shading  appeared  to  ha  in  rald-tran^^^*     *> 
last  night  at  12"    17"  (X=8i''-3J,  so  that  it  is  now  about  3    ^ 
behind  the/  "  shoulder."  j 

Observers  will  remember  that  a  somewhat  sirailHr  south  tropic?-^* 
spot  was  in  conjunction  with  the  Bed  Spot  in  July  and  Augu^*    — 
1890,  and  «as  carefnily  followed,  especially  by  Mr.  A.  H.  Williaiw* 
On   that  occasion    the  object    on    reaching    the   Bed  Spot    w^ 
diverted  southwards,  extended  into  a  streak   on  th>'  ^oiith  tor*' 
perate  belt,  and  did  not  return  to  its  former  latitude. 
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Uay  I  also  call  the  attention  oi  Joviaa  observert  I 
MiMileriitiou    of  late  in   the    velocity   of   the  Bed     •ixj- 
longitude  of  the  hollow  is  now  distinctly  Ituin  tlian  it  was  a  year 
ago,  so  that  ita  motion   lias  beoome  more  rapid  thaii  that  of  the 
WPO  meridian  of  System   II.  (Mr.   Croinmelin's  ephemerie).      I 
have  secured  the  following  transits  this  apparition  :  — 


X  [SyBl 


i>  11.). 


Marc 

25    ... . 

i8 

3 

44-9 

AprU 
Ifay 

j8    .... 

2-!     .... 

i6 
15 

'4 

IT5 

45-9 
+6-1 

Juno 

i8    .... 

'3 

'7 

44*3 

27     .... 

'5 

3g 

43-4 

July 

5     ■■  ■■ 

'4 

45 
'4-5 

43-7 
4i'9 

„ 

7     

'i 

53 

■f,I-J 

,, 

9           ■ 

»3 

3° 

t^^  r"Estiuiat*.d"  wheu 

" 

4     

14 

40 

■''^  5  (      past  mid-transit. 

" 

22       

12 

'4 

43'2 
Yours  faithfully, 

Oroydon, 

i,01.  Jlllj    z 

■ 

Theodoue  E.  E.  Phillips. 

OBSERVATORIES. 

, .  Ko^Ai,  OBSBEVATOBr,  Cape  OF  GooD  HoPB. — Dr.  Gill  opens 

.  *    -Report  for  1901  with  the  statement  that  the  object-glass  of  the 

'•^scope  presented  by  Mr.  McClean,  which  had  been  returned  to 

'^  Howard  Grubb  for  correction,  has  been  definitely  accepted, 

**    that  this  completion  of  Mr.  McCIean's  munificent  gift  was 

r*Pfced  by  the  insertion  of  a  stone  in  the  north-iveat  front  of  the 

■      ^«»Tatory.  The  unveiling  of  this  atone  has  already  been  described 

^Qese  pages.     The  instrument,  called  the  Victoria  Telescope, 

**I*ri8es  besides  the  24-inch  object-glass  an  18-inch  visual  tele- 

r^^t*^,  wbich  has  been  used  by  Mr.  Innes  during  the  year  for  the 

^*^»iroment  of  double  stars,  and  with  it  he  has  made  342  complete 

^j^    of  measures  on  234  different  pairs.     He  has  detected  13  pre- 

jj'^J'aly  unrecorded  pairs,  of  which  8  are  of  less  than  i"  distance, 

J    **     it  is  specially  mentioned  that  aCentauri  was  measured  as  a 

j^l**t»le  star  on  6  days  by  Gill,  and  on  27  days  by  Innes,     This 

(L  ^^cope  has  also  been  used  occasionally  for  the  observation  of 

j^       fainter  minima  of  variable  stars,  of  occultations,  and  on  one 

^^l^ti  of  the  comet. 

tK       ^  24-inch  object-glasB  has  been  tested,  and  the  separation  of 
■p^  l«tiseB  adjustea  to  correct  for  spherical  aberration  and  focus, 
wave-length  for 


^»*^ 


f^t. 


slightly  o 
i^ble  side  of  that  of  Uy.     The  spectroscope  was  sent  to 
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the  Cambridge  IiiatriJinent  Company  to  be  fitted  with  the 
prism''  whicii  Mr.  MeCleao  is  ppovidiog,  unfortunately  just,  befoi 
the  appearance  of  the  great  ccrniHt,  so  that  it  was  iinpoaaible  ' 
observe  that  nl>ject  spectroscopically. 

Besides  the  Victoria  Telefloope  there  ia  another  instrument 
great  interest  at  the  ("ape — the  new  Transit-Circle,  which  was 
received,  except  the  CollimatorH,  in   April.     The  building  wli 
(lontaina  this  was  described  in  our  abstract  of  Sir   David 
report  last  November.     In  the   present  report   Sir  David 
in    some  detail    the   method    he   proposes   to   employ  to    c 
perfectly  stable  marks  to  be  used  ae  a  control  on  the  azimuth 
the  instrument  from  hour  to  hour,  and  perhaps  for  very  mm 
longer  periods.     In  addition  to  tlie  ordinary  collimators,  on  ttui- 
collimator  pier.s  there  ai'e  to  be  mounted  lenses  of  about  300  feet; 
focal  length,  and  in  the  priucipal  focua  of  these  there  wOl  be  mark*' 
att-aehed  to  well-founded  piers  north  and  south  of  the  inafcruraentr 
Ditiienlty  has  been  experienced  in  finding  a  suitable  foundation  kfc- 
a  ehort  distance  below  the  surface,  and  if  the  piers  were  founded' 
at  depths  of  about  30  feet  there  would  be  risk  of  changes  in  th«' 
piers  themselves,  and  a  small  angular  tilt  of  the  foundation  would 
also  eause  a  large  displacement  of  the  lens  or  mark.     Accordingly 
II.M.  Astronomer  devised  a  pian  by  which  the  positions  of  marii 
attaclied  to  the  solid  rock  could  be  transferred  vertically  above  the' 
ground-level  r — 

par  Lliie  purpoae  abimt-glassps  uf  the  requisite  fooal  lengtli  are  to  be  attodied 
to  iDauntlngB  SxmI  to  Che  l^£e-rock  itaeir.  The  linea  joiomg  the  upCic  ' 
ol'  these  ol^eot-glsaaaB  define  the  lines  of  .\iiiuutli  reference.  Meane  are  pco- 
vided  for  pbicia;  the  optioal  oentren  of  tlia  loiig-FumJ  leuws  and  the  meridUtt 
niarka  variioikllj  over  the  optioiil  centres  ol'  tbe  four  otijeot-glaBBOs  whioh  an 
atbiolisd  to  ihu  bed  rock  belon.  The  plan  employed  for  this  purpose  depend 
oil  the  well-known  Bohnrnberger  method  of  determming  level  atid  nadif. 
Imagine  a  pair  of  inWrBeoting  npider-webs  Died  to  a  frame  that  carries  one  d 
the  uieridiun  mark*  (tbe  [ilane  of  the  vinw  being  horixontal  and  their  intSR 
■epl ion  vertically  under  tlie  mark  ilself).  Suppuse,  further,  that  ihefte  wetoi 
are  in  the  prinoinol  Tuoub  of  nn  ubjcct-gbisa  flied  un  a  suitable  ataod  at  Qtt 
bottom  of  a  abaft  which  ie  sunk  down  (o  tbe  solid  bed  rock,  and  that  uodM 
thia  otijeot-gliuH  is  a  pool  of  nleronrv.  Then  an  obeerver  from  attove-ground 
would,  with  a  auiuble  cvejiieoe  and  after  proper  adjuetment,  be  able  to  aee  tlw 
inlerwcting  spider- ireba  both  direotlj  ajid  by  reBeotioQ  ;  tuid,  if  tlie  mountiitf 
at  the  above-ground  murk  wan  provided  with  suitnble  adjustmeDte,  he  wouta 
be  able  to  make  the  reflex  and  direct  images  of  the  interacting  n-eiis  to  coincide. 
If.  therefura,  llie  iiitersealing  spider-webs  are  Tertioklly^  under  the  mark,  tlM 
mark  iniy  ihtia  be  adjusted  Terti^villy  over  the  optical  centre  of  the  objeot^bwi 
at  the  bottom  of  the  ahaft.     But  for  practioil  purposes  it  ia  not  neoe"'       ''"' 

liw  iiilersecliug  ipider-webs  alioidd  be  Tertimtly  under  tbe  meridian  i , 

only  ueceaHiry  that  the  relative  ponticna  of  tbe  meridian  mark  and  the  crow 
wires  should  be  conitanl.  and  this  oondition  is  esMly  secured  by  attnching  both 
the  web*  wid  the  mark  to  tbe  aame  piece  of  metal :  in  ibai  case,  when  Ota 
dirvcl  and  redei  imngn  of  the  wetii  wo  lu  coincidence,  the  inark  will  occupy  ft 
oonilanl  aiiniuth  «tst  and  weat  of  the  optical  centre  of  the  referring  leoa  at  111* 
bnltnm  of)  ho  alun.    Similar  remarka  of  course  apply  to  the  long-focus  Axiitiuth 

A  oi>ntnict  has  U*(M1  entered  into  for  canring  this  into  eff.y 
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With  tlie  old  Transit-CirclH  about  sia  of  sevim  thousand  obser- 
vations in  tath  elcmtnl  lijive  beei]  miule  during  the  year.  The 
Heliometer  has  undergone  cleaning  and  repair,  and  in  consequence 
not  BO  nianj  observations  have  been  made  with  it  as  usual.  The 
7-iDch  Equatorial  has  been  used  for  the  refision  of  the  Cape 
Photc^raphic  Snrchinusterung,  and  the  other  equatorials  for  the 
observation  of  occultations  of  stars  by  the  Moon,  97  separate 
phenomena  of  which  were  observed  during  the  year. 

The  ABtrographio  Catalogue  work  is  proceeding,  159  plates, 
containing  100,203  stars,  have  been  measured  during  the  year  in 
both  co-ordinates  in  each  of  two  reversed  positions  of  the  plate. 
The  total  number  of  plates  measured  is  now  397,  with  an  average 
of  555  stars  per  plate. 

The  Eeport  gives  an  account  in  some  detail  of  the  progress  of 
the  work  on  the  Geodetic  Survey  of  South  Africa.  The  arc  of 
meridian  baa  now  been  carried  to  the  Zambesi.  The  operations  of 
the  Anglo-German  Boundary  Survey  in  Sonth-west  Airica  are  in 
steady  progress. 


CAMBBiseii  Uhitebbiti. — The  latest  Report  of  the  Observa- 
tory Syndicate  treats  of  the  work  done  from  1901  May  25  to 
1903  May  24.  With  the  meridian  circle  3315  observations  were 
niade  during  the  period  on  79  clear  nights,  and  2 1  which  were  only 
partially  so.  The  reduction  of  these  observations,  which  were 
chiefly  of  the  zodiacal  stars  from  Sir  David  Gill's  catalogue,  is 
well  advanced,  and  as  it  appears  that  only  two  persons  are 
engaged  on  the  meridian  work,  the  record  speaks  well  for  their 
energy. 

The  principal  work  of  the  Sheepshanks  Photographic  Equa- 
torial is  to  be  the  making  of  observations  for  stellar  parallax,  and 
a  beginning  baa  been  made  although  the  weather  during  the  year 
has  been  particularly  unfavourable.  Twenty-four  eiposures  only 
have  been  obtained  which  satisfy  the  conditions  that  photographs 
at  opposite  epochs  of  the  parallactic  displacement  six  months  apart 
should  be  taken  at  the  same  hour-angles.  It  is  found  necessary  to 
impose  this  condition  on  account  of  atmospheric  dispersion, 
^though  it  limits  the  hours  of  observation  in  most  cases  to  the 
hours  immediately  following  sunset  and  preceding  sunrise,  which 
will  greatly  diminish  the  number  of  phott^raph^  obtained. 

Two  defects  have  been  found  and  remedied  in  the  instrument : 
first,  the  triple  photo-visual  objective  was  very  sensitive  to  changes 
of  temperature,  and  it  is  necessai'y  in  consequence  to  find  the 
focal  setting  for  each  plate  by  visual  observation.  Secondly,  the 
electric  control  of  the  driving-clock  nas  found  to  he  not  very 
perfect  owing  to  the  uncertain  action  of  the  relay.  A  new  form 
of  relay  presented  to  the  Observatory  by  Capt.  B.  T,  Dixon, 
BJI.A.,  has  set  this  right. 
Beference  is  made  in  the  report  to  the  work  of  Mr.  Hinks  on 
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(  from  obaervationB  of  Bros, 
our  reports  of  the  B.  A.  B. 
Meeting;. 

The  twi)-iJri9m  spectroscope  m'hb  used  on  the  Newall  telescope 
until  December  to  obtain  spectra  of  nebuliD  and  faint  stars  and  for 
observation  of  Nova  Persei.  After  that  date  it  was  dismounted  to 
innke  room  for  the  four-priani  spectroscope  returned  from  Sumatra, 
which  has  since  bpen  used  for  tbe  study  of  the  spectra  of  certain 
bright  stjirs.  Mr.  Newal!  has  spent  considerable  time  in  studying 
the  material  obtained  in  Sumatrii  at  the  Total  EcUpse  of  1901, 
Mfty  iS. 

TliB  north  annex  referred  to  in  last  year's  report  has  been 
eoinpleted  and  a  gas-engine  and  dynamo  installed. 


I'mtTll,  Wist  Austbalia.— It  is  some  time  ainee  mention  was 
made  in  this  ma^zine  of  this  colonial  observatory,  but  the  annual 
publicfttioiiB  which  Mr.  Cooke  has  sent  us  and  we  have  failed  to 
notice,  have  been  mainly  meteorological.  His  volume  of  meteoro- 
l(iji[ical  oh sorvft Lions  for  1900,  which  evidently  involve  a  great 
dual  of  work,  not  only  due  to  the  observations  at  Perth,  but  also 
it)  I'olleeting  those  from  outlying  stations,  ia  recently  t-o  hand,  and 
onnLaiiiH  a  paragraph  sunimarizing  the  aatranomical  position,  which 
JH  t'ii|irudm?ed  below  in  full.  We  happen  to  know  that  Mr.  Cooke'a 
luck  (jf  assistants  has  been  partially  met,  and  that  Mr.  Q.  F.  Johns, 
foriTHirly  of  (Jreenwich  and  of  the  Cape,  is  now  attached  to  thia 
obnorvatory. 

Tha  AiCronoinioal  buildings  are  now  finished  and  the  instrumBtitB  in  adjiut- 
mvnt, ;  hut.  owingtti  the  want  uraBaiatB.nts.1  have  been  compelled  to  devote  most 
of  mj  linie  to  meteorological  work.  I  nm  pleawd  to  my  that,  I  hare  &t  last 
twoitght  nil  the  arreurs  of  hack  work  up  to  date.  The  lueleorologieal  oheet- 
(utlon*  for  various  localities  throughout  Hie  State  n-hioh  have  been  accumulating 
■Inoe  187;  have  now  been  eianiinetl,  tabiilaterl.  and  disuuesed.  and  the  reaiill« 
will  ihortij  he  avttihiibiB  in  a  Tolume  entitled  '  The  Climate  of  WealfimAuatmUa,' 
tu  be  iiaued  alotOEt  immediBitely.  With  reapect  to  Aatronomj,  the  Obaervstory 
it  now  pledged  to  take  a  share  in  the  great  International  Fhotographic  Dureb- 
iniislorutig,  for  which  our  geographical  ^oaition,  climate,  and  instruments  are 
iiminonlly  suitable,  it  present  tbe  transit-circle  ia  used  for  the  detenninatian 
of  time ;  and  a  cloeti,  surmounting  a  Stevenson  Screen  containing  thermometers, 
llai  bosn  erected  for  thebeneflt  of  the  public  at  the  principal  entrance.  Thta  | 
In  proBcrly  regulated  and  guaranteed  t«  keep  the  standard  time  of  the  State  (or 
tlint  of  the  110th  meridian).  Tbe  clocks  at  the  principal  telegraph  operatiiig  ' 
iKHiui  Biid  railWBj  station  in  Perth  are  also  regulated  b;  an  hourlj  electric 
iiurreiit  tranmnittod  automatifally  by  the  Slaniiani  Clook  at  the  Observatory. 


IXxMUT  NoTBB. — Mr.  Heber  D.  Curtis  has  computed  the  defini- 
Mvo  orbit  of  Comet  1898  I,,  and  publishes  his  researches  iu  No.  j 
g(  Iho  J^^('lWl,  Abhaiuiltinifen  (supplements  of  tbe  Ast,  Naeh.). 
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The  comet  was  discovered  by  Mr.  Perrine  itt  the  Lick  Observatory 
1S98  March  19.  He  has  also  the  credit  of  I'ollowing  it  longer 
than  any  other  observer,  his  last  observation  being  made  on  Nov. 
15,  while  no  other  observer  followed  it  beyond  July  18. 

The  comet  was  of  the  6th  magnitude  when  discovered  and  of 
magnitude  16-7  when  last  seen.      Its  light  at  diSerent  times  was 

found  to  vary  as  -. — „,  instead  of  the  usual  expression  -=— ,.    When 

brightest  it  bad  a  well-marked  stellar  nucleus,  round  coma,  and 
short  fan-shaped  tail,  which  did  not  point  exactly  away  from  the 
Sun.  Traces  of  a  nucleus  were  seen  even  when  the  comet  was  of 
the  1 6th  mag. 

Altogether  666  observations  are  available,  made  at  34  observa- 
tories. The  probable  error  ot  an  observation  at  each  observatory 
is  computed  and  weights  assigned  accordingly.  In  a  few  cases 
systematic  correctious  have  been  applied  to  the  observations  at 
certain  observatories. 

All  available  catalogues  have  been  consulted  for  improving  the 
places  of  the  comparison  stars.  Proper  motions  have  been  applied 
wherever  there  is  sufficient  material  for  their  determination.  The 
Astr.  Geseli.  Catalogues  are  taken  as  the  standard  system. 

Planetary  perturtetions  have  been  computed  and  applied.  The 
greatest  is  5'  in  K.A.,  o"-s  in  Dec. 

The  orbit  proves  to  be  an  ellipse  of  comparatively  short  period. 
The  author  proposes  to  examine  in  a  future  paper  the  original  orbit 
before  the  comet  entered  the  planetary  system. 

T 1898  March  17-1308  G.M.T. 


logq     0-039511 

e  0-980385 

Period  ....        417  years 

Photographic  search  has  been  made  at  Heidelberg  for  Comet 
1895  IT.  Swift,  but  without  success.  A.  C.  D.  C. 


MiNOH  Planet  Notes,— The  following  planets  have  been  dis- 
covered on  plates  taken  at  Heidelberg  by  Prof.  Wolf  and  his 
assistants  : — 

JG- J902  June  26 

JJ  „     June  26 

TK-  /     ,,     July     6 

•"^ I  (prob.  Kilia). 


JA 1902  May    7 

JB „     May    7 

JD „     May  it 

JE ,,     June    3 

JF       1899  June    9 

i¥  is  a  triumph  for  the  stereocomparator,   having  been  dis- 
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A  planet  numed  JH  proved  ^o  be  identical  ffitb  JB. 

Planet  475,  discovered  last  year  at  Areijtiiptt  by  Stewart,  has  been 
naaiwl  Ouclo  (a  queen  uf  the  Ir.u'as  I'ftbled  to  have  been  a  dnught^ 
of  Ihe  Hun).  Tliis  planet,  whose  orbit  is  more  eccentric  than  any 
othei-,  will  be  in  N.  Dec.  46"  next  .rnnmipv  and  will  probably  b« 
observed  again  then.  A.  C.  D,  C. 


OBiTUA.»y.— Hekve  Fate.  The  iloym  of  aatronomei-a  of  France, 
and  almost  of  the  svorld,  has  ]>as9ed  away  in  the  pi^rson  of 
M.  Faye,  «ho  died  early  in  July,  aged  S3. 

Hervtj  Faye  was  bom  on  1814,  October  3,  and  in  the  year  1836 
began  hia  astronomical  career,  when  he  was  admitted  as  a  pupil  at 
the  Paris  Observatory,  uoder  Arago.  Seven  years  later  he  was 
advanced  to  the  position  of  astronomer,  and  in  the  same  year, 
1843,  he  was  brought  prominently  before  the  world  by  hia  discovery 
of  the  comet  which  bears  hia  name,  and  which,  moving  in  an  elliptic 
orbit  with  a  jieriod  of  abont  7J  years,  baa  been  observed  at  every 
tmbaequeut  return.  Ah  a  practical  astronomer  he  sho^ved  his 
genius  by  sugtjesting  improvements  in  inatmmenlal  methods.  He 
proposed  the  zenithal  collimator  which  was  adopted  at  the  Paris 
Observatory,  and  he  was  one  of  the  first  to  suggest  the  application 
of  photography  and  electricity  to  aetronomy.  A  photographic 
transit-iustnintent  was  one  of  bis  ideas. 

M.  Faye's  fame,  however,  will  rest  rather  on  his  work  as  a 
svriter  and  teacher  ot  astronomy  than  on  that  just  mentioned. 
He  was  elected  a  lUember  of  the  Academy  in  1847,  and  devoted 
himself  to  physical  problems,  such  aa  the  cause  of  the  shape  of 
comets,  meteors,  the  problems  of  the  solar  spots,  between  which 
and  the  movement  of  our  terrestrial  atmosphere  he  drew  ingenious 
analogies.  His  work  '  l^nr  I'Origine  du  Monde'  reached  a  third 
edition. 

He  occupied  a  Chair  as  Professor  at  the  Polytechnic  School 
between  1852  and  1855,  and  again  from  1873  to  1893,  when  he 
delivered  a  course  of  lectures  on  Astronomy  and  Geodesy,  which 
have  been  published.  He  m  as  a  Membei'  oE  the  Bureau  dea  Longi- 
tudes since  1862,  and  at  one  time  filled  the  office  of  Minister  of 
Instruction  in  the  Cabinet.  He  was  elected  an  Associate  of  the 
Boyal  Astronomica.1  Society  in  1848,  and  has  been  similarly 
honoured  by  societies  in  many  other  countries  of  the  world. 

Bhilliant  SirjTSBrs. — Judging  from  the  precedent  of  the  year 
1883,  when  the  Krakatoa  eruption  was  followed  bv  some  magnifi- 
cent coloured  skies  at  sunset,  many  persons  have  been  looking 
for  similar  phenomena  after  the  recent  volcanic  explosions  in  the 
West  Indies.     A  correapondcnt  writing  to  Nature  from  Madeira, 
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undiT  date  .Iuik^  13  Kiiilet!  that  011  '^pvenil  eveiiin^^s  previously, 
especially  od  June  6  and  10,  a  beautiful  pink  haze  was  seen  in  the 
west  immediately  after  sunset.  Mr.  J,  E.  Clark,  writing  from 
Croydon  on  June  30,  gives  details  of  the  glow  as  seen  by  him  at 
that  place  on  June  24  and  from  Street  iu  Somerset  on  other  even- 
ings about  that  date.  He  compares  these  appearances  with  the 
glows  of  1S83,  and  thinko  that  those  of  the  present  year  are  not 
nearly  equal  to  the  earlier  ones  in  brilliancy.  Other  peculiar  sun- 
set phenomena  not  quite  of  the  same  kind  are  reported  as  having 
been  seen  about  the  same  dates  as  above.  The  following  note 
appeared  in  Nature  of  July  3  ;— 

Dr.  C.  B.  Plowridit,  of  King's  Ljnn,  iiud  sojjie  frieuds  witki  liim,  ob«erved 
after  suneet  a  number  of  roae-red  beama  of  tigbt  radiating  upward  in  tbe 
■western  sky,  with  thesunae  theoenlre.  Tlieee  beams  were  not  of  long  duration, 
and  changed  in  position  and  brilliani^;  in  the  course  of  a,  few  minutes.  Some- 
times they  eitended  30°  or  40°  upwards  towards  Ihe  lenith.  On  Wednesday, 
June  25,  the  beams  were  brightest  abour,  9  10  p.m.  On  Friday.  lytb,  the 
pbeDomeoon  lasted  from  about  8.  JO  to  9.10  F.ii.  After  the  beams  died  away, 
the  upper  part  of  the  western  aky  was  tinged  by  a  delicate  pink  haie.  Mr.  A.  R. 
Jenbm  sends  a  similar  account,  of  t]ie  beams  as  seen  by  him  at  Trewirgie.  Red- 
rutti,  on  June  17,  at  8.4.;  I'.u.  He  noticed  at  first  "  a  pink  ^luw  low  down  in 
the  Bouth-east,  eiaotly  opposite  the  sun  ;  this  soon  sent  out  streamers.  Mean- 
while, a,  pink  patch  of  coneiderable  ettent  had  appeared  about  midway  between 
tbe  horizon  and  the  zenith  in  the  north-west  abore  the  sun,  and  this  also 
qniokly  resolved  itself  into  rays  converging  towards  the  sun  corresponding  to 
Uioae  m  the  aast,  so  that  al  one  time  they  could  almo.st  be  traced  rignt  through 
the  zenitb,  and  one  of  the  rays  lower  down  to  the  north  could  be  plainly  seen 
right  Boross  from  west  to  east.  As  tbe  western  glow  increased  so  the  eastern 
diminiahed,  until  at  9  p.u.  there  was  nothing  Ui  be  seen  in  the  cast,  but  in  the 
west  tbe  rays  were  most  striking.  Appearmg  to  rise  out  of  a  clear  belt  of 
lemon-yellow  colour  along  tbe  horizon,  they  eitended  high  up  into  the  eky. 
Ab  the  sun  got  further  north  below  the  horizon  the  rays  rotated  on  their  axis 
(tbe  sun)  in  tbe  opposite  direction.  They  could  bo  distinoCly  seen  up  to  9.10 
P.U.,  when  they  had  ^most  sunk  into  the  belt  on  the  horizon,  which  by  this 
time  was  of  a  simitar  pink  colour." 

The  Berlin  correspondent  of  the  Standard  stated  on  July  7  that 
for  some  time  past,  both  at  sunrise  and  towards  dusk,  there  bad 
been  visible  in  that  city  n  remarkable  glow  of  colour  on  the  horizon, 
the  sky  exhibiting  an  appearance  of  unusual  beauty.  M.  Forel,  a 
■well-known  observer  of  certain  natural  phenomena  on  the  Lake  of 
Gleneva,  describes  in  the  Journal  Suisse  of  July  10  some  brilliant 
sky  effects  observed  by  him  at  Morges  on  July  5  directly  after 
sunset: — 

A  brilliant  disc  of  light  of  a  wliitish-yellow  colour  appeared  50°  aboi-e  the 
sunset  point  a  quarter  of  an  hour  after  tbe  sun  Imd  set,  and  lasted  foraquarter 
of  an  hour.  Ten  minutes  later,  a  putple  circle,  siity  degrees  in  diameter, 
^peai-ed  and  sunk  lower  and  lower  as  the  sun  increased  in  distance  below  the 
hraizon.  While  this  clrole  was  visible  the  sky  was  brightened  by  an  after- 
glow. The  red  sunset  effects  observed  at  Jamaica  on  May  15,  Madeira  on  June 
10,  and  Bombay  about  June  25,  had  not  been  seen  at  Morges  on  July  8  •  , 
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As  appakbut  Motion  of  the  Cnivebbb. — It  has  beau  already 
remarked  that  tha  astronomy  of  the  future  will  deal  with  the 
geometrj  of  the  Universe  rather  than  with  the  geometry  of  the 
individual  solar  or  planetary  systems.  Sir  David  Gill  maltes  a 
startling  contribution  to  this  line  of  research  (A»t.  Nael':  3800), 
baaed  on  such  comparatively  hnmble  data  aa  ia  fnrniabed  by  a 
comparison  of  star-catalogues.  In  the  course  of  the  work  of 
preparation  of  the  Cape  Catalogue  for  igoo  now  in  hand,  it  was 
necessary  to  compare  the  Eight  Ascensions  with  those  of  earlier 
catalogues,  and  certain  anomalous  differences  were  found,  which 
by  dividing  the  stars  into  groups  of  B,A.,  and  subdividing  these 
groups  into  smaller  groups  of  aiiferent  magnitudes,  were  found 
to  depend  somehow-  on  the  magnitude  of  the  stars:  e.ff.,  taking 
the  differeiices  of  E.A.  between  Taylor's  Madras  Catalogue  recently 
reduced  by  Dr.  Bon^ning  and  the  Cape  1900  Catalogue,  the  results 

Stors  of  Mag.  4-0    Cape  1900— Madras  =  — o'-o52 


Now,  says  the  author,  these  diffewnues  cannot  be  accounted  for 
by  a  "  maguitude  "  personal  equation  whose  size  is  of  the  order 
of  any -yet  determined.  The  motion  of  the  solar  system  througli 
apace  does,  of  course,  produce  parallactic  motions  in  the  nearer 
(i.  e.  brighter)  stars,  relative  to  the  fainter  ones,  but  this  effect 
disappears  in  the  mean,  and  therefore  should  not  affect  the  figures 
now  under  discussion  ;  therefore  we  are  drawn  to  the  conclusion 
that  the  brighter  stars  rotate  with  respect  to  tlie  fainter  stars  aa 
a  whole  about  some  centre,  unless  Newcomb's  proper  motiona 
and  precessions  with  which  the  reductions  were  made  are  not  to 
be  ti'usted,  and  even  this  latter  hypothesis  would  not  account  for 
all  the  facts  observed. 

DoiTBiB  Stabs. — Herr  Bruno  Peter,  from  measures  made  with 
the  six-inch  Kepsotd  helioraeter  at  the  Leipiig  Observatory, 
deduces  aparallax  for  o  Dracoms  of  +a"-iTS+o"-oio. 

The  AstroiMmische  Naehrickten,  No.  3798-99,  contains  some 
double-star  measures  made  at  Houg  Kong  by  Dr.  Uoberck  in 
rgoi- 

T\i*i  Agtrouom'ailJi)Hriial,'No.  522,  contains  measures  of  70  pairs, 
mostly  Strove  stars,  made  by  E.  A.  Boeger  with  the  12-inch  equa- 
torial of  the  Washington  Observatory. 

Napoleon's  Comets. — The  following  pai-agraph  is  from  tlie 
Globe  of  July  1 2  ;^"  It  «as  a  firm  legend  among  the  worshippers  of 
Napoleon  I.  that  a  comet  waa  visible  on  the  day  of  bis  birth  to 
Corsica,  and  another  on  the  day  of  his  death  in  Mt.  Helena. 
Needless  to  add,  deep  symbolic  significance  was  attached  to  these 
appearances.     Baron  Larrey,  a  descendant  of  the  groat  Napoleonic 
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^rmy  Surgeon,  recently  wrote  twoletters  to  Faye,  the  aatronomer, 
■with  the  reBuil  thiit  half  the  legend  was  deHtroveii.  From  these 
letters,  which  are  publiahed  by  the  Tempt,  the  natal  star  part  of 
the  l^pnd  is  a  pure  myth,  since,  although  there  was  a  great  cowefc 
in  1769,  it  was  not  visible  to  the  naked  eye  on  August  15,  1769. 
iElven  the  death  star,  or  comet  story,  is  not  more  than  hajf  true, 
since  the  comet  could  then  only  be  seen  with  a  glass.  Like  the 
genius  with  which  it  has  been  associated,  the  comet  was  then  fast 
x^ceding  from  the  Earth.  Alas  for  legends  when  scientists  get 
hold  of  them  I " 

Cassimi's  Division  ih  Saturn's  Einqs, — It  will  be  remembered 
that  Mr.  C.  T.  Whitmell  computed  that  on  July  17  Saturn  would 
be  in  such  a  position  with  respect  to  the  Earth  that,  from 
some  places,  it  would  be  possible  to  see  the  ball  of  the  planet 
through  Cass ini's  division*.  This  prediction  has  been  verified, 
i'or  Mr.  Townshend,  President  of  the  Leeds  Astronomical  Society, 
states  that  on  July  15  he  saw  the  division  as  usual,  that  is 
throughout  the  ring  and  crossing  the  ball,  but  that  on  July  17  the 
ptart  of  the  division  across  the  ball  was  invisible.  Mr,  Whitmell 
himself  too,  on  the  17th,  with  a  9-iQch  retractor  saw  the  division 
in  the  ansra  of  the  ring,  but  it  was  not  distinguishable  from  the 
ring  itself  on  the  portion  which  crossed  the  globe. 

Tee  Bbn  Nbvis  Obseevatories, — The  meteorological  obser- 
vatories on  the  summit  of  Ben  Nevis  and  at  Fort  William  are  to 
be  closed  at  the  beginning  of  next  October,  owing  to  lack  of  funds. 
fSince  their  establishment  in  1883  these  institutions  have  been 
supported  mainly  by  subscriptions  from  the  public,  but  supple- 
inented  by  a  comparatively  small  sum  received  from  the  Meteoro- 
logical Council,  which  is  the  only  aid  they  receive  from  the  State. 
In  1898,  when  the  subscriptions  fell  off,  Mr,  J,  M.  Bernard  came 
forward  and  generously  provided  the  money  necessary  to  keep  the 
ohaervatories  going  a  little  longer,  but  now  the  Meteorological 
Council  refuse  to  continue  their  grant  so  that  the  work  on  Ben 
^Nevis  must  necessarily  cease. 

In  the  notice  of  M.  Faye  on  another  page  it  is  stated  that  he 
'Was  almost  the  senior  astronomer  of  the  world.  Dr.  Galle,  of 
f  otsdam,  and  Otto  Sfcruve,  now  of  Baden,  who  were  elected  Asso- 
ciates of  the  E.  A.  S.  on  the  same  day  as  Faye,  are  both  alive. 
Ihe  former  was  90  years  old  on  June  12  last. 

The  following  is  the  text  of  the  speech  delivered  by  Prof.  Love 
at  Oxford  in  presenting  the  Astronomer  Boyal  for  the  Degree  of 
Doctor  in  Science  on  June  24  ; — 

Inter  mathematicofl,  qui  OanlabrEgue  quattuor  et  trigints  abhinc  anuoa  gra- 
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duati  iiiiil,  oL«ruin  eral  noiaati  WiUelDii  Henntri  Maliuiie}'  ChrisIiQ,  niino  inttr 
omDW  omniam  geutiuni  wtronomoc  clitriasiuiuui.  AatronoDioFum  prafuotoSt* 
■nana  [iingno  provintn  fluruit  ouiu  iu  podem  Tripode  Oeorgii  Darwin  nomes 
ooiiUneatur.  Anibo  hi  viri  CoUegii  Sanolje  Trinitatia  sooii  creati  sunt,  sad  n 
■ilroruni  wieiitia  niter  nlteram  ineiBtcbat  viam.  Ills  loliH  steltaruinqae  hU 
IWfentiiim  ullimaiu  veLustatem  Iiivesligubit :  hie  noEter  le  n^otia  utilian  dtdil 
lit  taMt  Htellsrum  ■iderumqiia  omniuiu  et  \oooa  qui  □unc  sunt  et  motua  aonin- 
tisamio  notaret.  In  huo  npere  tHBtam  peritiam  sdoptuK  eet  lit  iam  liginti 
ilbliiiio  annos  et  Astrunomus  R«^ua  et  Souiptatis  lU^alis  Sodalia  crearatur,. 
Hoo  giibernnnta  tent  omniH  in  ObBeiTHlorio  Regio  maiimo  ibI  iiorats  val  ia' 
melius  DiiltalA :  neque  enim  id  eoliim  ciintTit  ut  noris  inBtrnmentit  cedercD)' 
Tatcrn.  Md  wi  eadoiii  pniillu  immutoita  idmieafierentBd  sideranbaOTrandaaban^' 
Tttiuiieiqiie  ila  fiictas  meuiDriB  tradeiidac  qupmadmodum  iul 
rwmitiurM,  Ita  vir  peritiuiuius  et  rem  felicdBeiiue  navarit  et  mrario  put 
pepervil,  Sumiun  «ii»  in  rem  puUioam  merita  agnodt  Begina  nestra  Viot 
que  i>um  titiJo  Oomitii  de  Baliieo  ornavit :  inaigni  honore  prosecute  i 
Aeadsniiie  Pitriaeutia  Fetropolitana  nliipqiie  ODinplncea  qiiie  euin  inter  eite 
1it(«rarum  miliimBivii)  sibi  idiuncCas  reoeperuDt.  Hnius  nomine  inter  Docunt 
nwtro*  iimcriplii  raunstrabit  profecto  Academia  iiostia  se  memorBm  cm 
i)UtUitiLiii  et  duatrinat  el  liuminum  iitililultbiu  Aslrouumife  Siaentia  proruent. 

Wi  regret  that  n  note  was  published  ou  page  144  of  our  June 
nuiubor  which  waa  not  iu  accordance  with  fai-'tB.  Dr.  Oobercli  !»■ 
not  resignitig  the  Directorship  of  tlie  Hong  Kong  ObaervatOTy,  bat 
hf  wrote  to  usthat  he"wa8goiDgon  halfjwij  on  medical  certificate,'" 
which  we  taterpr«t«d  aa  the  note  states.  But  Ih-.  Doberck  ia 
tnerelir  at  home  iu  Copeuhageu  on  sick-leave  aud  is  still  tbi 
Director  of  the  Colonial  Observatory,  where  he  will  return  when 
Restored  to  his  usual  robust  heahh.  Whilst  in  Europe  he  will 
continue  his  double-star  measures  with  larger  instruments  thui 
tuv  at  his  dispotnl  in  Hong  Koni;.  Fur  tbe  present.  Mr.  F.  G. 
Fi}^  has  been  gaietted  as  Acting-Director  of  Ihe  Ucmg  Eong 
Obser^torv. 


From  an  Oxford  JJotb-Book, 

Sib  Djltiv  Gill  has  made  a  startling  su^estion  (in  Att, 

jSco^  to  the  efiecl   tlutt  "  the  brighter  fixed  stars  are  apparmtlT  , 

rotating  as  a   whole  nilh  respect   to  fainter  stars  as  a  vbde.   ' 

CWt  iu  this  form  the  sug^«tion  is  probably  qmte  new,  thoQ^  ' 

•ow  that  it  is  made  we  caiilook  back  and  see  bow  the  poaaihifil? 

.  mts  contained  eas««itkally  in  preTioos  notioos.     The  idea  that  A* 

ridereol  system  is  rotating  in  some  war  about  some  axis  is  by  a* 

means  n»w :  and  if  the  rotation  is  not  tike  that  of  a  kAA  bad}'(iB  . 

which  Cft-^e  all  slar«  would  hate  the  »me  angular  relocttr),  bat 

Itke  that  of  a  u  hiripool.  the  nrarvr  star^  would  rotate  at  a^ffimnt 

paw  troia  theer  mocv  rrmote.     If  tbe  brighter  stars  are  oeanr  1* 

«9  arrive  tbm  at  Sir  Harid  Gilt's  idea,  tboogh  tbeie  is  as^ 

I  VMSon  lo  lay  drcMi  ou  that  '^  if.''     Bat  utrTerthewes  the  wiggi^aMt 

I  Mt  into  a  coDC»l»  Avm  with  tbe  evidence  of  fignres  to  lad  >* 

a^isM  warn  ae  to  be  startUn^  and  w«  maek  wt  towwk  in  tka 
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most  Berious  manner  to  verify  the  preliminaFy  reaulta  given  in  the 
paper  above  cited. 

Tkb  particular  evidence  submitted  by  Sir  David  Gill  is  not,  it 
must  be  confessed,  very  complete  or  convincing.  It  depends  on 
differences  of  B.A.  of  three  Catalogu>?s,  viz.  (A)  Taylor's  Madras 
Catalogue,  as  revised  by  Downing,  Epoch  1835 ;  and  the  Cape 
Catalogues  for  1880-0  and  I900'o  (B  and  C  say):  and  the 
diflferences  submitted  are  the  combined  effects  of  "magnitude 
equation"  (the  curious  variation  in  personal  equation  witb  a  star's 
brightness)  and  of  the  possible  phenomenon  suggested  by  Sir 
David  Gill.  We  have,  in  fact,  to  show  clearly  that  die  differences 
are  not  due  to  "  magnitude  equation  "  before  we  can  ascribe  them 
to  the  actual  rotation  of  the  stars.  Now  take  first  the  case  of  the 
Catalogues  B  and  C,  Sir  David  Gill  writes :—"  These  results 
would  imply  that  the  magnitude-correct  ion  for  an  8th-magnitude 
star  as  compared  with  a  4th-magnitude  star  is  — o'-ii,  whereas 
we  know  with  certainty  that  for  the  iSSo  Gatalogne  it  does  not 
exceed  half  that  amount."  Do  we  know  this  with  certainty  ? 
Seasons  have  been  ^ven  (see  Mon.  Noi.  li.  p.  11)  for  believing 
that  the  magnitude-equation  at  the  Cape  is  under-estimated, 
though  it  may  be  rigbt)y  urged  tliat  these  reasons  themselves 
require  modification  in  the  light  of  this  new  suggestion.  (This 
point  would  take  too  long  to  consider  here.)  But,  again,  were 
any  meatures  of  magnitude-equation  made  so  early  as  iSSo  by  any 
laethod  ?  I  fancy  such  investigations  began  much  later,  and  it  is 
difficult  therefore  to  be  "  certain"  about  such  a  small  quantity. 

Taking  next  the  comparison  of  A  and  C,  "  the  question  at  once 
arises  whether  the  true  mBgnitude-correotions  to  Taylor's  Catalogue 
are,  as  would  be  implied  by  the  above  results, 

Mag 4-0  S'S  7-4 

Correction    ....     o'-ooo         —  o'-i36  — o"'263 

These  resulls  are  certainly  very  striking.  The  difference  between 
4*0  and  5'8  especially  cannot  be  dne  to  magnitude-equation,  as 
Anwers  has  shown ;  and  the  only  weakness  in  the  evidence  is  the 
small  number  of  stars  (21)  on  which  the  first  number  depends. 
The  second  pair  are  not  so  strong,  for  Auwers's  investigation  stops 
st  magnitude  6-0,  and  there  would  be  nothing  unprecedented  in  a 
decided  magnitude-equation  commencing  just  at  this  point. 

An  independent  consideration  of  the  evidence  given  by  Sir 
David  Qill,  in  which  be  deduces  F.M.s  from  A  and  C,  and  applies 
them  to  compare  B  ani^  C,  is  open  to  the  objection  that  any  errors 
in  A  are  divided  by  nearly  3  in  the  results. 

Thb  remarks  in  the  foregoing  paragraph  are  not  offered  as  a 
serious  criticism  of  the  paper,  for  which  1  have  had  neither  time 
Qor  material ;  but  as  an  indication  o£  the  points  on  which  more 
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iDforroatioa  would  be  welcome  when  such  important  interests  a 
at  Intake ;  and,  it  may  perhaps  be  added,  an  indication  tb&t  tfc^  . 
paper  bas  been  read  with  due  attention.  Haviug  ao  read  it,  »:= 
pondered  on  the  reading,  I  may  perhaps  venture  to  repeat  tS 
opinion  already  eipresaed — that  the  evidence  offered  is  at  any  w 
such  that  we  cannot  afford  to  rest  until  this  matter  is  thorough^^Mj 
sifted.  Fortunately  photographic  measures  give  us  a  perferfB 
nimple  and  easy  way  of  settling  it.  The  comparison  of  plates  takis — ^^ 
at  epochs  sufficiently  distant  gives  the  answer  directly ;  and  tho^r""" 
who  have  measured  plates  taken  lo  years  ago  could  probably,  b« 
repeating  the  same  plates  now  and  comparing  the  new  with  tim 
old,  get  valuable  information  at  once.  In  his  Report  for  igam 
Sir  I)avid  Gill  mentions  the  desirability,  for  other  reasons,  ow::^^' 
measuring  the  plates  taken  in  the  years  1892-96  as  well  as  thos-^^^"" 
taken  recently,  lie  has  now  an  additional  reason  of  great  weigh  -^*^ 
for  ao  doing. 

Bt-thb-bye,  in  the  Beport  just  quoted  there  is  a  little  slip  whiet^* 
will  no  doubt  interest  Captain  Noble,  F.R^.S.,  who  haa  always  * 
protested  vehemently  against  the  uaeof  the  same  symbol  for  inched*'"** 
as  for  seconds  of  arc.  Agood  example  of  the  confusion  which  may^CJ 
result  is  afforded  him  in  the  Beport  of  H.M.  Astronomer  at  tht^^^ 
Cape  of  Good  Hope  for  1901  ;  wherein  we  leani  (on  p.  u)  that-  J  '1 
■'  without  making  the  discovery  of  double  stars  a  matter  of  special  -•" 
research,  Mr.  Innea  has  detected  13  previously  unrecorded  pairs,  -^  '' 
of  which  8  are  of  lees  than  one  inch  distance  "  ! 


A  fEW  months  ago  I  remarked  on  the  deficiendea  of  French 
publications  in  the  matter  of  dating.  Sufficient  time  has  scarcely 
been  afforded  for  improvement,  and  if  I  quote  another  instance  it 
is  merely  to  emphasize  the  former  complaint  and  not  to  make  a 
new  one  :  but  the  instance  is  somewhat  conapicuous.  Four  pam- 
phlets have  appeared  in  the  usual  green  paper  covers,  all  entitled 
"Determination  des  Mouvements  propres  des  Etoiles:  explication 
desdiscordancestrouvees  dans  la  Comparaisondu  Catalogue  de  Paris 
avec  celui  de  Lalande,  par  J.  Bossert."  They  are  numbered  1.,  II., 
111.,  IV.,  hut  there  is  nowhere  any  indication  of  the  volume  from 
which  they  are  extracted,  and  no  indication  of  dat«  or  publisher. 
The  paging  for  each  begins  at  unity.  As  heading  to  the  left-hand 
page  there  is  certainly  "  Catalogue  de I'Obsenatoire  de  Paris,"  and 
at  the  present  moment  there  is  perhaps  little  difficulty  in  placuig 
the  work,  after  a  little  eKamiimtion  of  other  volumes.  But  a  few 
additional  particulars  would  have  obviated  even  this  necessity  :  and 
how  about  the  Librarian  of  50  yt^rs  hence?  The  work  is  one  of 
great  importance,  and  may,  without  siraining  one's  imagination 
unduly,  be  supposed  in  use  50  years  hence,  or  even  100:  nor  need 
we  strain  our  imagination  to  picture  the  annoyance  of  the  c 
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It  may  not  be  out  of  pUc«  to  mention  a  minor  gi  ! 

eatne  type.  Why  are  so  many  outside  covers  of  pampL.  lutwrjutai 
■with  jn3t  the  particulars  whicli,  when  turning'  them  rapidly  over, 
one  does  not  want  ?  I  have  before  lae  a  pamphlet  inscribed 
*'  Soeiete  Hollandaise  des  Sciences  i,  Harlem.  Eitrait  des  Archives 
2(^4erlan daises  des  Sciences  Eiactes  et  Naturellea."  And  that 
iii  all  I  To  find  out  what  it  ia  about  we  have  to  look  inside,  and 
then  we  leam  that  it  deals  with  variable  stars  of  long  period.  To 
open  the  first  page  may  not  seem  a  serious  matter,  hut  it  becomes 
serious  for  anyone  earnestly  at  work  on  many  such  pamphlets. 

Sometimes,  though,  it  might  seem  better  to  have  nothing  at  all 
on  the  cover,  or  generalities  merely,  than  a  misleading  title.  This 
last  week  I  opened  an  extract  from  Proc.  B.  S.  vol.  66,  labelled 
"  Sfidio  Activity  of  Uranium  by  Sir  William  Crookes,  F.B.S.," 
only  to  find  a  paper  by  an  inferior  author  on  the  "  Brightness  of 
the  Corona  of  1893." 

Tkb  note  last  month  on  the  magnification  of  objects  "when 
looked  on  through  a  small  hole"  has  produced  the  following 
interesting  suggestion  from  Comte  de  la  Baume  Pluvinel  1 — 

M^  I  iuggest  the  following  explanation  of  Honorati  Fabri's  magnilying 
bole?  Init^d  of  lookini  at  the  object  tbroueb  tbe  bole,  perhaps  he  looked 
at  the  bole  and  interposed  the  objeat  between  the  eve  and  the  hole.  The  hole 
being  itrongl;  illuminated,  an  enlarged  ehadow  of  the  otgect  is  oaat  on  the 
retina.  Looking  through  two  holea  improves  tbe  image,  the  abadow  being 
lartter.  I  make  the  how  in  a  sheet  of  paper  with  a  pin,  and  use  the  head  of  a 
pin  as  an  object. 

But  the  suggestion  was  that  two  plates  with  holes  in  them 
could  be  used  like  a  pair  of  spectacles,  and  I  don't  see  how  this 
idea  would  work  at  all.  It  is  very  ingenious,  but  I  remember 
that  when  at  school  we  produced  any  really  brilliant  translation 
of  a  difficult  passage,  the  stern  pedagogue  would  say  "  Ingeniosun 
qvam  verius.'' 

A  NEW  book  by  Prof.  C.  A.  Toung  is  always  sure  of  a  welcome, 
and  the  newer  the  book  perhaps  the  greater  the  welcome.  His 
'Manual  of  Astronomy'*  recently  published  is  not  altogether 
new,  being  avowedly  an  adaptation  of  other  works  to  particular 
wants.  It  "has  been  prepared  in  response  to  a  rather  pressing 
demand  tor  a  teiUMok  intermediate  between  the  authors 
'Elements  of  Astronomy'  and  his  'General  Astronomy.' "  The 
mere  fact  of  the  existence  of  a  need  for  such  a  graduated  series  of 
works  by  the  same  author  is  a  sufficient  indication  of  success. 
This  is  not  the  place  for  a  review  ot  the  book  ;  but  a  word  may 
be  ventured  in  recognition  of  the  paragraphs  on  Eros  and  on 
Nova  Fersei,  which  give  quite  the  latest  astronomical  intelligence 
available. 

*  'llBnual  of  Astronomj,'  by  0.  A.  Toung.     Or'ma  i  Co.,  190a. 
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Thh  following  eitracts  from  tbe  Wa»kinfftim  Putt  of  June  24 
and  25  seem  to  be  worthy  ot'  preservation.  Comtuent  is  needleas ; 
v-v  eao  only  hope  they  represent  journalism  and  not  fiwt : — 

The  Nataj,  Obbehtatobt. 

Wb  do  not  End  any  great  oraount  of  merit  in  the  Buggestions  that  have  bom 
libented  in  such  van  quaiititiee  by  the  annouatieiiient  of  Oapt.  DaiifT 
klipriHching  traDsfer  frotii  the  Naval  Obeervatorj  to  aetire  an  aerrice.  "Hfx 
siiggi^tiom  cuter  a  gt>od  deal  of  ground  anil  nploit  a  great  naniber  of 
urgumenla  and  theorio,  but  they  all  poiot  at  lant  to  the  propMilion  that  tlic 
(il»erTatory  Ebould  be  put  in  charge  of  a  profeseioiuit  aatronoDier.  and  that 
naial  officers  ehuuld  be  rigorously  eicluded  from  any  and  eveiy  participation 
in  its  rantrol. 

Aa  we  say.  this  idaa  does  not  imprem  us  faTourably.  We  see  no  more 
uciauion  for  putting  the  Naial  Observatory  in  chnrge  of  a  ciriliau  astronomer 
tbau  for  putting  any  one  of  our  warahipa  in  charge  of  the  engineer  win 
actuates  it.  The  obserratcry  i>  more  than  a  «lied  with  a  big  telescope  inaide 
of  it.  To  have  a  few  Bcientific  gentlemen  looking  at  tbe  planeta,  stntB,  and 
I'onBtellations  and  drawing  their  awn  inferencrs  from  what  they  sue— thia  does 
not  constitute  the  whole  object  of  the  eatabliahraent  or  mark  the  limit  of  its 
iiaeliilneBB.  The  observatory  ia  a  vast  conoem  wherein  are  employed  a  large 
number  of  men,  and  at  its  head  must  be  an  oOcial  of  disttact  executive  abilitj-. 
The  suporinteodent  moal  poaeeaa  the  gift  of  organiitition  and  administration. 
He  need  not  know  the  Milli}'  Way  from  the  ringa  of  Saturn,  but  be  must 
know  how  to  command,  to  plan,  and  to  preaerva  dJBcipline.  Without  such  a 
iiiim  at  tbe  belm,  not  all  the  atsr-gaiera  in  ten  States  would  eave  the 
(ibserratory  from  demoralization,  and.  since  there  must  be  auoh  a  chief,  where 
are  we  more  likely  to  Snd  him  than  among  our  i;avy  ofBcers.  who  are  bred  to 
authority  in  the  beat  of  schools,  and  who,  moreovar,  belong  to  the  corps  of 
which  the  institution  is  an  aaeet  ? 

No,  no:  we  take  no  stock  in  this  cry:  "  Au  H«troiiamer  fur  tbe  observatory  T " 
It  BDunds  well,  but  it  tnll  not  bear  intelligent  anal;  ais. 

NO  MONEY  FOE  SALAEIES. 

COSBBSBB  rEOWITB  TTPOrf  BOABD  OV  NAV.YL  OBSEEVATOHT  TISITOES. 

Imtilvtion  wiU  eontintte  m  diarge  of  Naval  Ojficen  toilhout 
any  outtide  Supervmon. 

Congreaa  has  eflectirely  wiped  out  the  chance  of  civilian  supervision  of  the 
Nuval  Obaerialory  by  failing  to  make  anv  appropriation  wliatever  for  tbe 
iiaiuries  of  the  members  of  tbe  buard  of  visitors  to  that  institution,  autboriied 
liy  a  law  passed  a  year  ago.  This  is  accoimted  in  naval  eirclea  as  a  decided 
viclorj  for  the  line  of  the  navy. 

Tlirongh  the  etTurts  of  Mr.  Long  when  Secretary  of  the  Navy,  Congress  was 
induced,  dnapite  aiitagouialic  influKuce,  to  pass  a  law  directing  the  inapeotion 
of  the  observatory  by  a  board  of  five  members.  This  board  was  appointed  by 
Hie  President  aud  mode  an  inspection,  and  in  il«  report  eriticiaed  tlia  conduct 
of  the  institution.  The  observatory  is  under  the  immediale  superrtsian  dI 
Bear-Admiral  K.  B.  Bradford,  chief  of  the  Bureau  of  EquipiDont.  wbo  was 
opposed  lo  the  interferenoe  of  any  third  partiea  in  the  affairs  ul  the  instituliou. 
especially  as  he  was  able  to  sliow  that  it  did  eflicient  naval  work. 

Bear-Admiral  Bradford,  Capt.  C  H.  Davis,  auperinlendeut  of  tbe  obserra- 
tory,  and  other  uRIeers  have  nut  hesitated  to  expreea  the  viev  that  the  board 
of  visitors  onlj  oreat«d  additional  eipeose,  and  tliis  ii  also  apparently  tliu 
view  of  Congress. 

There  is  reason  to  believe  that  Secretary  Moody  will  decline  to  recommend 
to  the  President  the  appointment  of  a  board  of  visitors  nhen  there  ie  no  money 
with  which  to  jqy  Ibe  losmber;  fc^  t)ieir  8^£Tii)^ 
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[Continued  from  p.  193.] 

M.  64.  i2''5i°-8,  N.  22°  13'. — In  Coma  BereniceB,  aboat  r* 
north  following  the  star  35.  Sir  John  Heracbel  described  It  as 
very  bright  aod  large  and  thoughtit  resolvable.  LordBosse  found 
a  dark  spot  on  one  side.  Smyth  says  "  it  is  maguifli-ent  in  size  and 
brightness."  Webb  says,  "  Magnificent  large  bright  nebula,  biasing 
to  a  nucleus,"  A  photograph  by  Dr.  Boberts  in  May  1 896  shows  it 
to  be  a  spiral  nebula,  "with  a  large  bright  stellar  nucleus;  one  of  the 
convolutions  is  very  bright,  with  a  dark  space  between  it  and  the 
nucleus,  which  is  free  from  nebulosity — thus  producing  the  effect 
•of  contrast  between  dark  and  light  spaces." 

M.  65.  1 1""  13""6,  N.  i3''38', — A  little  south  preceding  the  star 
73  Leonis  (south  of  fl  Leonis).  A  photograph  by  Dr.  Eoberts, 
ta'  ,5n  in  Feb.  1 894,  shows  it  "  to  be  a  left-hand  spiral,  with  the 
estemal  outline  so  regularly  formed  that  it  reseroblea  an  annular 
nebula  with  rings  encircling  it ;  but  the  spiral  form  must  be  the 
true  interpretation,  and  the  rings  of  nehulosity  with  the  dark 
spaces  between  them  and  the  n^mlons  star-like  condensations 
together  Form  parts  of  the  convolutions ;  the  dark  spaces  being 
the  intervals  between  them." 

M.  66.  11"  15',  N.  13°  32'. — In  the  same  low-power  field  with 
M.  65.  Lord  Ilosse  found  it  to  be  spiral,  and  this  is  confirmed  by 
a  photc^raph  taken  in  Feb,  1894  by  Dr.  Eoberts,  wbo  says;  "The 
photograph  shows  the  nebula  to  be  a  spiral,  with  a  well-defined 
stellar  nucleus,  which  forms  the  pole  of  the  convolutions  in  which 
I  have  counted  fourteen  nebulous  star-like  condensations."  Smyth 
says  that  at  a  short  distance  following  M.  65  and  M.  66  there  is 
another  elliptical-shaped  nebuhi  of  even  larger  apparent  dimen- 

M.  67.  8^  45'"'8,  N.  12°  u'.— In  Cancer.about  2  degrees  pre- 
ceding a.      Sir  John  Herscbel  described  it  as  a  remarkable  object, 
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very  bright,  Jarge,  and  rich,  with  stars  loth  to  i5tb  magnitade. 
Smyth  calls  it  a  rich  but  loose  cluster.  A  photograpli  by  Dr. 
Sioberts  in  Feb.  1891  shows  that  the  cluster  ia  not  very  rich.  It 
seems  to  contain  about  200  stars  as  estimated  by  Sir  Willinin 
Hersehel. 

M.  68.  iz''  34"''z,  8.26"'  12'.— In  Hydru,  about  3^  degrees  Hoiith 
ot  /3  Corvi,  and  near  a  5^-magnitude  star.  Sir  John  Hersehel 
describes  it  as  "  A  globular  cluster,  irregularly  round ;  gradnally 
brighter  in  the  middle  ...  Alt  clearly  resolved  into  stars  12  m.; 
Tery  loose  and  rugged  at  the  borders." 

M.  69.  18"  24°'-S,  S.  32"  25', — About  2|  degrees  north  following 
r  Sagittarii.  Sir  John  Hersehel  described  it  as  "  A  globular  cluster ;. 
bright;  round;  3'  diam. ;  all  clearly  resolved  into  stars,  14-15 
mag.     A  blaze  ot  stars." 

M.  70,  18"  36'"-3,  S.  32°  25'. — About  2^  degrees  following  M. 
69  (above).  Sir  John  Hersehel  describes  it  as  "  A  globular  cluster; 
bright;  round;   resolved  into  stars  15  mag." 

M.  71.  19"  49"'"3,  N.  18'  31'.— Between  y  and  S  Sagitta. 
Resolved  into  stars  by  Sir  "William  Hersehel.  Sir  John  Hersehel 
described  it  as  a  very  large  and  very  rich  cluster,  with  stars  11-16 
magnitude.  A  photograph  by  Dr.  Eoberts  in  July  1898  showa* 
nluster  in  which  the  "  curves  and  arrangements  of  stars  reaemUe 
those  in  a  spiral  nebula."  Tlia  surrounding  region  is  "  densely 
crowded  with  stars  down  to  about  17th  magnitude  arranged  in 
remarkable  curves  and  lines  which  are  very  suggestive  of  haviog 
been  produced  by  the  effects  of  spiral  movements." 

M.  72.  20"  48'",  8, 12°  54'- — In  Capricorn  us,  A  globular  cluster,- 
discovered  by  Messier  in  1780  as  a  nebula.  Sir  William  Hersehel 
resolved  it  into  stars  with  his  20-t'eet  reflector.  He  calledif's 
very  bright  object,"  and  estimated  its  diameter  at  i'  53"'6. 

M.  73.  20''  53^-S,  S.  13°  i', — In  Capricorous,  a  little  following 


M.  74.  i"  3i"'-3,  N.  15°  6'.— A  little  following  ij  Piscium.  Sr 
John  Hersehel  thought  this  to  be  a  globular  cluster,  very  large  snd 
round,  brighter  in  the  middle  and  partially  resolved  into  slars;. 
but  Lord  Eosse  found  it  to  be  a  spiral  nebula,  and  a  photognph 
by  Dr.  Eoberts  taken  in  Dec,  1893  shows  it  to  be  a  perfect  aM 
beautiful  spiral,  "  with  a  central  stellar  nucleus,"  and  numerous 
'•  star-like  condensations  "  in  the  convolutions  of  the  spiral. 

M,  75.  20"  ©"■a,  S.  22°  12', — Messier  considered  it  to  be  » mass 
of  very  small  stars.  Sir  William  Hersehel  resolved  it  into  sIms. 
Smyth  calls  it  a  globular  cluster.  Webb  says,  "  Bright  nucleus 
with  low  power," 

M.   76.    I*"  $6'"-o,  N.   51°  4'.— A  little  north  of  the  star  54 
Audromedte.     A  double  nebula,  tbe  companion   being  No.  ■"'  "* 
Herschel's  I.  Class,      Messier  thought  it  was  a  cluster. 
^\'illiam  Hersehel  considered  it  irresolvable.     Lord  Eost 


Sept.  1902.]  Uessier's  Nebula. 

apiral  with  two  bright  centrea.     Webb  says,  "  Cunuud  mi  of 

M.  27  and  like  it,  gaseoits."     A  pbotograph  by  Dr.  EoberL, \v. 

iSgi  "  ahowa  the  two  nebulio  to  be  one  only  .  .  .  The  figure  of  the 
nebula  suggosta  tbat  it  ia  n  broad  ring  seen  edgewise." 

M.  77.  s'^  SJ^'G,  S.  o^  26'.— About  i  degree  aouth  following  S 
Ceti.  Sir  John  Herschgl  describes  it  as  pretty  large  and  irregu- 
larly round,  brighter  in  the  middle,  with  a  nucleus,  and  partly 
resolved.  Iiord  Roase  and  Laasell  thought  it  spiral.  A  photo  by 
Dr.  Eoberts  taken  in  Nov.  1893  KbowB  "a  atellar  nueleua  with 
projecting  ansa:  of  denae  nebulosity  , .  ,  and  surrounding  the  amm 
is  a  zone  of  faint  nebulosity  aurrounded  by  a  broad  nebulous  ring 
which  is  studded  with  strong  condensations  resembling  stars  with 
irrsgular  margins."     The  surrounding    region  is  very  devoid  of 

M.  78.  s"  4i°'-6,  N.  0°  i'.— About  ij  degrees  following  i 
Orionis,  Webb  says  "  singular  '  wispy  '  nebula."  Lord  Eosse 
thought  it  possibly  a  spiral. 

M.  79.  5^'  ao"-!,  S.  24°  37'. — About  3^  degrees  south  of  fi 
Leporis.  Seen  by  Sir  William  Herschel  as  a  cluster  about  3'  in 
diameter.  Webb  saya  :  "  Tolerably  bright  with  my  64,  blazing  in 
centre  ;  higher  powers  showed  it  mottled." 

M.  80.  iG"*  ri'"'i,  S.  22°  44'.- — About  midway  between  a  and  fi 
Scorpii,  and  a  little  north  of  19  Scorpii.  Sir  William  Herschel 
thought  it  the  richest  and  most  condenaed  mass  of  stars  in  the 
heavens.  Sir  John  Herachel,  in  his  Cape  Observations  (p.  iii), 
describes  it  aa  "a  globular  cluster  ;  round  ;  suddenly  very  much 
brighter  in  the  middle  to  a  blaze  .  .  .  Btars=i4m. ;  all  resolved. 
Fine  object."  In  May  i860  a  temporary  star  of  about  7th  magni- 
tude blazed  out  in  the  centre  of  this  nebula,  and  by  its  light  com- 
pletely obscured  the  cluster.  On  June  16  of  the  same  year  it  had 
completely  disappeared  and  has  not  been  seen  since.  A  little  north 
following  the  nebula  are  two  known  variable  stars,  E  and  S  Scorpii. 

M.  81,  9"  47'°-3,  S.  69°  32', — In  Ursa  Major,  about  10  degrees 
north  preceding  a.  Described  by  Sir  John  Herschel  as  a  remark- 
able, extremely  bright  nebula  with  a  nucleus.  Lord  Bosse  thought 
it  very  like  the  great  nebula  in  Andromeda,  and  this  ia  confirmed 
by  a  photograph  taken  by  Dr.  Roberts  in  March  1889  with  an 
exposure  of  3^  hours  ;  but  it  ia  very  much  smaller  in  apparent 
aize.  This  photograph  shows  the  nebula  "  to  be  a  spiral,  with  a 
nucleus  which  is  not  well  defined  at  its  boundary,  and  ia  surrounded 
by  rings  of  nebuloua  matter."  Huggins  finds  a  continuous  spec- 
trum, like  tbat  of  the  great  nebula  in  Andromeda. 

M.  Sa.  9''  47'°'6,  N.  70°  10'. — About  half  a  degree  north  of  M. 
8i  (above).  Sir  John  Herschel  described  it  as  a  very  bright  ray 
and  very  large.  Lord  Eosse  called  it  a  most  extraordinary  object. 
Dr.  Roberts's  photograph  shows  that  it  "  is  probably  seen  edgewise 
with  several  nuclei  of  nebulous  character  involved."  Huggins 
finds  the  spectrum  continuous. 
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M.  83.  13"  3i"'-4,  S.  ag'^  22'. — Sir  JobD  Herschel  says  "very 
bright ;  t'ery  large  ;  suddenly  muub  brighter  in  middle  to  a  nadeus; 
large  3-branthed  spiral." 

M.  84.  12''  ao^'o,  !N.  13°  26'. — Closely  preceding  M.  86.  Sir 
J.  Herschel  says,  "  very  bright,  pretty  large ;  round ;  pretty  suddenly 
much  brighter  in  middle ;  resolvabJe." 

M.  85.  12"  2o'°-4,  N.  18°  4s'. — A  little  following  11  CotntB 
Berenices. 

M.  86.  13"  21",  N.  13"  30'. — In  the  nebulous  region  in  Virgo. 
Sir  John  Herschel  thought  it  probably  resolvable, 

M.  87.  12"  2S"-8,  N.  I2°s6'. — In  the  nebulous  region  in  Virgo. 
A  little  preceding  M.  89.  Sir  John  Herschel  says,  "  very  bright ; 
very  large  ;  round  ;  much  brighter  in  the  middle." 

il,  88.  12"  26'°-9,  K.  14°  58'.— A  long  and  faint  nebula  in  the 
nebulous  region  in  Virgo.  Smyth  called  it  "A  long  elliptical 
nebula."     Lord  Rosse  thought  it  possibly  spiral. 

M,  89.  12"  jo^-e,  N,  13"  6'. — In  the  nebulous  region  in  Virgo. 
A  little  following  M.  87.  Sir  John  Herschel  says,  "  pretty  bright; 
round  ;  gradually  much  brighter  in  middle," 

M.  90.  12"  si^'g,  N.  13°  42'.^In  the  nebulous  region  in  Virgo. 
A  little  north  of  M.  8g.  Sir  John  Herschel  says,  "  pretty  large ; 
nucleus." 

M.  91.  In  the  nebulous  re^on  in  Virgo.  Sir  John  Herschel 
doubts  the  existence  of  this  nebula. 

M.  92.  17"  i4'°"i,  N.  43°  15'.— In  a  rather  blank  space  in 
Hercules, about  6  degrees  north  of  tt.  Messier  found  it  easily  visible 
with  a  telescope  of  one  foot  in  length.  Sir  William  Herschel 
found  it  a  brilliant  cluster  of  7'  or  8'  in  diameter.  Sir  John 
Herschel  described  it  as  "  a  globular  cluster,  very  bright  and  lat^ 
and  well  resolved  into  small  stars."  Webb  says,  "  a  very  fine 
cluster  though  not  equal  to  M.  13;  leas  resolvable;  intensely 
bright  in  centre."  A  photograph  by  Dr.  Eoberts  taken  in  May 
i8gi  shows  the  cluster  involved  in  dense  nebulosity.  But  Prof. 
Barnard  finds  that  there  is  no  trace  oF  any  real  nebulosity  in  any  o£ 
the  great  globular  clusters  as  seen  with  the  great  Yorkes  telescope. 

M.  93.  7"  4o""3,  S.  23°  28', — A  little  north  following  I  Puppia 
(Argo).  Sir  William  Herschel  resolved  it  into  stars  8-13  magni- 
tude. Smyth  calls  it  "  A  small  galasy  cluster,"  and  says  "  This 
neat  group  is  of  a  utar-fish  shape,  the  *.  p.  portion  being  the 
brightest.'      Webb  says,  "  Bright  cluster  in  a  rich  neighbourhood." 

M.  94.  12"  45'"-2,  N.  41"  40'. — A  little  to  the  north  of  a  line 
joining  a  and  fl  Canum  Venaticorum.  Sir  John  Herschel  describes 
it  as  large,  very  bright,  and  irregularly  round,  n'ith  bright  nucleus, 
and  barely  resolvable.  Lord  Eosse  saw  a  dark  and  a  bright  ring 
round  the  luicleus  and  thought  it  probably  spiral.  A  photograph 
was  taken  in  May  1892  by  Dr.  Roberts  which  shows  the  stellar 
nucleus  and  rings,  hut  he  says,  "  I  am  unable  to  tr;»ce  any  spiral 
structure  on  the  photograph." 

M.  95.   10"  gS"'?,  N.  12°  13'.— About  4  degrees  north  following 
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pLeonis.  Discovered  by  Mtich aid  in  1781.  Sir  John  Herecbel 
aaj-a,  "  bright ;  large  ;  round  ;  pretty  graduiitlj  much  brighter  in 
middJe  to  a.  nueleus."  Lord  Eosae  saw  t«o  ellipses  and  the 
centre  perhaps  reeolvatile. 

M.  96.  10"  4i"'-s>  N.  12°  21'. — About  one  degree  foUowing  M. 
95.  JDiBcovered  by  Mechain  in  1781.  Sir  John  Herschel  says, 
"  very  bright ;  very  large ;  a  little  elongated ;  very  suddenly  very 
much  brighter  in  the  middle,  barely  resolvable,"  Smyth  saye 
(speaking  of  this  and  M.  95),  "  another  round  but  not  equally  well- 
deBued  nebula,  lai^e  and  of  a  pale-»'hite  colour."  A  little  north 
of  M.  96  are  two  faint  nebulee,  Hoa.  17  and  18  of  Sir  William 
Uerscbel's  Class  L 

M,  97.  11"  g"-©,  N.  55°  34'. — About  2  degrees  south  following 
fi  ITrsEe  Majoris.  Described  by  Sir  John  Herschel  as  a  remarkable 
planetary  nebula,  very  bright,  very  large,  and  about  160  seconds  of 
'aic  in  diameter.  Lord  JEtosse  resembled  it  to  the  face  of  an  owl, 
aud  it  has  since  been  known  as  the  "  the  owl  nebula."  A  photo- 
graph by  Dr.  BobertB,  taken  in  April  1895,  shows  itof  an  elliptical 
shape,  about  203  seconds  in  diameter,  with  a  1 5th-magnitude  star 
in  the  centre,  but  no  other  stars  in  the  nebula.  He  says,  "  The 
star  seen  by  both  Lord  Bosse  and  Dr.  Kobinson  has  disappeared." 
M.  98.  12''  8'°'7,  N.  15°  37', — Closely  preceding  the  star  6 
Comae  Berenices.  Smyth  says,  "  A  fine  and  large  but  rather  pale 
nebula  . . .  elongated  in  the  direction  of  two  stars." 

M.  99.  12*  is"'?.  N,  14°  58'. — A  little  south  following  6  Com» 
Berenices.  Sir  John  Herschel  describes  it  as  a  very  remarkable 
object,  bright,  large  and  round.  Lord  Bosae  found  it  to  be  a 
wonderful  spiraL  A  photograph  by  Roberts  in  May  1896  confirms 
the  spiral  character,  and  shows  "  many  star-like  condensations  in 
the  convolutions." 

M.  100.  12''  i7'°-9,  N.  16"  23'. — About  2  degrees  north  follow- 
ing 6  Comte  Berenices.  Discovered  by  Mechain  in  1781.  Smyth 
thought  it  "  globular,"  but  Lord  Eosse  found  it  to  be  a  spiral,  with 
the  centre  aplanetary  nebula.  A  photograph  by  Dr.  Roberts  taken 
in  May  1896  shows  it  to  be  a  "strikingly  perfect"  spiral,  and  with 
a  sharply  stellar  nucleus  "  in  the  midat  of  faint  uebulosity." 

M.  101.  13"  sg^-e,  N.  54°  50'. — About  5  degrees  following 
(  TJrssB  Majoris.  Sir  John  Herschel  describes  it  as  pretty  bright, 
very  large,  and  irregularly  round.  Smyth  speaks  of  it  as  "  one  of 
those  globular  nebulte  that  seem  to  be  caused  by  a  vast  agglomer- 
ation of  stars  rather  than  by  a  mass  of  diEFuaed  luminous  matter,"" 
But  Lord  Bosse  found  it  to  he  a  laige  spiral,  14'  in  diameter,  and 
his  draw  ing  agrees  fairly  well  with  a  photograph  taken  by  Dr. 
Boberta  in  May  1892,  which  shows  "  a  well-defined  stellar  nucleus" 
with  the  usual  convolutions  and  "  star-like  condensations." 

M.  103,  1''  26'°'6,  N.  60°  11'. — About  i  degree  north  following 
2  Gassiopeis.  Sir  John  Herschel  describes  it  as  a  bright  cluster, 
pretty  large,  round  and  rich,  with  stars  loth  and  i  ith  magnitudes, 
A  photograph  by  Dr.  Boberts  taken  in  December  1892  shows  stars- 
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way  Prof.  Cotnatoek  fiies  a  superior  limit  for  refraction  upon 
the  dark  side  of  the  Moou  &t  2H=o"'2,  whilst  Prof.  Pickering, 
from  observations  on  the  bright  limb,  fixes  the  correspondiug 
limit  at  2H^o"'4.  If  there  ehould  be  an  atmospbere  it  will 
probnbly  contain  some  vapours  capable  of  condensation  in  the^ 
intense  cold  of  a  lunar  night,  and  we  should  accordingly  expect 
that  it  would  be  more  easily  detected  on  the  bright  limb  than 
on  the  dark.  But  inoBt  selenographers  have  believed  that  they 
could  detect  traces  of  the  existence  of  a  very  i-are  atmosphere, 
sometimes  in  the  prolongation  of  the  cusps  by  twilight,  sometimes 
in  effeetB  visible  at  sunrise  in  the  interior  of  a  deep  crater,  and 
sometimes  in  local  failure  of  definition  under  higher  illumination. 
Prof.  Pickering  now  adduces  evidence  obtained  during  an  occulta- 
tion  of  Jupiter,  when  a  dark  band  was  observed,  both  visually  and 
photographically,  crossing  the  planet  nearly  at  right  angles  to  the- 
belts,  tangential  to  the  Moon's  limb,  and  reaching  to  some  3"  above 
it.  This  he  attributes  to  a  light  haze  rising  for  a  few  miles  above 
the  lunar  surface,  where  it  was  illumirated  by  the  Sun. 

He  also,  in  the  same  connection,  cnlis  renewed  attention  to  the 
crater  Linnc  and  the  white  spot  surrounding  it.  The  crater  itself 
ie  now  so  small  that  it  can  usually  be  seen  only  under  very  low 
illumination  ;  but  it  ia  surrounded  by  a  white  spot  which  forms 
one  of  the  most  conspicuous  objects  on  the  floor  of  the  Mare 
Sereuitatis,  Prof.  Pickering  states  that  this  spot  does  not  become 
visible  until  a  day,  or  a  day  and  a  half,  after  sunrise ;  but  it  is 
certainly  sometimes  to  be  seen  before  this,  for  the  writer  has  seen 
and  measured  it  within  17  hours  of  computed  sunrise,  though  it 
was  then  but  little  brighter  than  the  surrounding  plain.  Measuies 
of  the  diameter  of  this  spot,  taken  at  Tarious  times  and  by  different 
observers,  have  shown  perplexing  variations,  ranging  between 
i"-8i  obtained  by  Schmidt  in  1866,  and  ii"-6i  by  Birt  in  the 
same  year.  From  a  discussion  of  his  own  observations  Prof. 
Pickering  makes  out  a  strong  case  for  a  seasonal  variation,  the 
spot  decreasing  in  size  until  about  a  day  after  the  Sun  has  passed 
the  meridian,  and  then  increasing  again.  Dr.  Klein  thinks  that 
the  dependence  of  the  size  of  the  spot  upon  the  position  of  the 
Sun  is  not  sufficiently  demonstrated  ;  but  an  incomplete  series  of 
measures  undertaken  by  the  writer,  in  response  to  an  appeal  by 
Prof.  Pickering,  appear,  at  present,  to  ^ve  results  in  accordance 
with  his  view.  "ftTien,  however.  Prof.  Pickering  compares  these 
variations  with  those  of  the  polar  caps  of  Mars,  and  finds  in  this, 
and  in  other  bright  spots  and  r^ons,  eridence  of  the  existence 
of  snow  on  the  Moon,  he  would  seem  to  be  going  a  little  further 
than  is  warranted  by  the  facts  hitherto  adduced. 

A  funher  auali^-  with  Mars  is  suggested  by  a  system  of  dark 
"  canals  "  in  and  around  the  w  alls  of  the  crater  Eratosthenes. 
These  appear  and  disappear  dnriug  the  pr»^:ress  of  the  lunar  day, 
and  it  is  su^ested  that  they  ar*  due  to  some  low  tyjte  of  \egeta- 
tion.     Prof.  Kckering  will,  perhaps,  hardly  expect  that  alT  hi» 
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eoneluaiona  should  be  nt  ontu  accepted  by  those  who  I 
his  exceptioual  opportuuitiefi  for  observatioii ;  but  the.,  .-nu  u^  — 
doubt  as  to  the  value  of  the  «'orli  he  records,  or  of  the  new  intereat 
he  has  given  to  the  study  of  the  Moou.  H.  A.  Sa.DK»ke. 

Fir  Holt,  Crowlhorne. 
igoi,  Aug.  16. 


Variable  Stars  of  Long  Period* 

Xbb  problem  presents  itself  to  every  owner  of  a  telescope,  how 
to  use  it  in  order  to  obtain  results  of  real  scientific  value.    The 
Xkumber  of  telescopes  of  moderate  size,  lo  to  30  cm.  aperture,  ia  very 
laiTge,  and  out  oE  all  proportion  to  the  results  obtaiaud  with  them. 
Such   inTestigationB  as  the  motion  of  stars  in  the  liae  of  sight, 
xxiicrometric  measures  of  position,  and  details  in  the  surfaces  of  the 
planets  are  now  pursued  with  such  skill,  aided  by  the  most  power- 
ful telescopes  in  the  world,  that  work  with  small  instruments  is, 
izi   most    cases,  wasted.      One  kind  of  work,  the  observation  of 
Variable  stars  by  Argelander'a  method,  is  usually  recommended  for 
small  telescopes,  but  here  the  results  will  be  of  but  htlJe  value 
unless  made  according  to  some  definite  system.     It  has  been  the 
aim  of  the  Harvard  College  Observatory  to  render  such  obaervations 
of  real  value,  as  will  be  eeen  by  the  references  given  below  to  its 
publications.      Visual    observations,  by  Argelander's   method,    of 
variable  stars  of  small  range  are  of  little  value,  since  both  the 
accidental  and  the  systematic  errora  may  amount  to  several  tenths 
o£  a  magnitude,  or  a  large  portion  of  the  total  change.    The  photc- 
meter  in  use  here  with  the  [5-inch  Equatorial  gives  results  uhose 
probable  error  is  leas  than  three  one  hundredths  of  a  magnitude. 
A.  variation  of  a  tenth  of  a  magnitude  can  be  determined  with 
certainty.     Observations  on  a  single  night,  with  such  an  instru- 
ment, are  more  valuable  in  determining  small  and  rapid  variations, 
than   those  extending   over  months,   made  by  the  eye  alone  f. 
Again,  if  the  variation  is  r^;ular,  it  is  much  better  to  observe  the 
light-curve    once  tor  all  with  the  photometer,  when  subsequent 
obserTations  will  only  be  required  to  determine  the  period  and  its 
variations,  if  any.     On  the  otherhand,  variables  of  long  period  and 
large  range  can  be  observed  to  great  advantage  by  Argelander's 
method.     It  ia  only  necessary  to  select  stars  very  slightly  brighter 
and  fainter  than  the  variable,  and  estimate  the  intervals  in  grades, 
taking  great  care  ta  identify  correctly  both  the  variable  and  the 
comparison  stars.    When  the  range  is  large,  the  mere  statement, 
that  the  variable  is  slightly  brighter  than  a  given  star  and  fainter 
than  another,  is  nearly  as  valuable  as  an  estimate  in  grades.     The 
number  of  known  variables  of  long  period  is  now  ao  great,  that 
*  Eztractfrom  the' ArobiTsaN^UndaiMS  des  Sciencea  EliBctes  et  Natuc- 
dles.' 

t  See 'Harvard  Circulars'  Nos.  13,  ]□,  and  41. 
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itiy  observera  could  occupy  llieniselves  in  making  such  observa- 
tions. Each  star  should  bo  observed  by  some  one  at  least  once  a 
modth,  and  preferably  once  a  \v«ek,  and  observations  when  the  star 
is  visible  only  in  the  morning  twilight  are  of  Mpeeial  value.  The 
greater  portion  of  stars  of  this  class  appear  to  be  irregular  in  their 
variations,  so  that  observations  extending  over  many  years  will  be 
required  to  determine  the  nature  of  their  changes. 

When  the  stars  are  brighter  than  the  tenth  magjiitude,  the 
charts  of  the  Bonn  IhirchmusteruDg  are  indispensable  in  identi- 
fying the  regions  and  the  comparison -stars.  The  recent  republi- 
cation of  these  charts,  which  had  become  out  of  print,  now  brings 
them  within  the  reach  of  all.  The  BiBe  of  the  charts  and  the 
minuteness  of  the  images  of  the  stars,  however,  render  it  difficult 
to  use  them  at  the  telescope.  Accordingly,  photographic  enlarge- 
ments on  a  scale  of  i'=o'i  cm.  have  been  made  of  the  region  3" 
scjuare  surrounding  6g  of  these  variables.  Copies  of  these 
enlargements  will  be  ^ven  free  of  cost  to  experienced  observers, 
who  are  ready  to  cooperate  in  these  observations  (Circular  No,  53). 
For  stars  from  the  tenth  to  the  thirteenth  magnitude,  Hagen's 
Atlaa  Stellarum  Variahilium,  Series  1,  II,  and  III,  is  equally 
indispensable. 

Such  observations  as  have  been  described  above,  ti^ther  witha 
vast  number  of  similar  observations  which  have  been  made  during 
the  last  balf-century,  would  have  but  little  value  utiless  reduced  to 
a  uniform  system,  so  that  they  may  be  compared  with  one  another. 
A  large  part,  of  the  photometric  work  of  the  Harvard  College 
Observatory  during  the  last  twenty-five  years  may  be  used  for 
this  purpose.  Rather  more  than  a  million  settings  tmve  been  made 
v'ith  the  meridian  photometer  at  the  stations  in  Cambridge  and 
Arequipa,  Peru.  The  light  of  all  the  stars  from  the  North  to  the 
South  Pole,  of  the  seventh  magnitude  and  brighter,  has  been 
determined  upon  a  uniform  system  of  stellar  magnitudes.  Besides 
this,  all  stars  of  the  ninth  magnitude  and  brighter,  in  Kones  20' 
wide,  and  at  intervals  of  5°  in  declination,  have  been  measured 
according  to  the  same  svstem.  We  have  thus  about  forty  thousand 
stars  scattered  in  all  parts  of  the  sky,  whose  light  is  known.  This 
work  is  now  beiug  extended  to  the  fainter  stars.  With  the 
polarixing  photometer  attached  to  the  1 5-iDch  Equatorial,  two  stars 
can  be  compared  photometrically,  even  if  they  are  as  faint  as  the 
thirteenth  magnitude,  provided  that  tbev  are  within  half  a  degree 
of  each  other.  During  the  last  three  ye-ars,  the  writer  has  made 
newly  two  hundred  thousand  photometric  comparisons  with  a 
telescope  of  30  cm.  aperture,  mounted  horizontally.  Starsos  faint 
as  the  thirteenth  magnitude  can  be  i-umpared  with  this  instrument 
when  within  forty  minutes  of  the  meridjan,  The  scale  of  Btellar 
magnitudes  in  use  for  the  brighter  stars  may  thus  be  extended  to 
the  thirteenth  inaguitude.  This  scale  w  ill  In-  still  further  extended  1 
by  the  cooperstioii  ukiri)  bu  beva  effected  by  the  Terkes,  lick, 
McCormict,  and  Harvard  Obsennitories.     In  this  work  i'    " 


Sept.  1902.]      Variable  Stars  of  Long  Pei-iod. 

-photometerB  are  used  on  telescopes  having  apertures  of  lOO,  90, 
65,  and  38  cm.  It  is  expected  that  in  this  way  the  scale  of 
magoitudes  will  be  extended  to  the  faintest  stars  visihie  in  tli8 
largest  telescopes  as  yet  constructed,  and  that  we  shall  have 
Accurate  standards  of  magnitudes  distributed  over  the  whole  sky 
:for  stars  as  &iint  as  the  sixteenth,  or  even  the  seventeenth 
luagTiitude. 

Having  thus  secured  a  uniform  and  consistent  standard  scale, 
the  next  problem  is  to  reduce  the  observations  of  variables  to  it. 
The  origioal  observations  of  the  great  work  of  Argelander  on 
variable  stars,  from  the  years  1838  to  1867,  were  published  in 
1869.  As  these  obaercations  were  not  reduced,  but  little  nso 
-could  be  made  of  them.  A  reduction  to  the  photometric  scale  has 
recently  been  published  in  Volume  XXXIII.  of  the  Harvard 
Annals.  Similar  reductions  of  the  observations  of  Schmidt,  and 
-of  the  early  observations  of  Schiinfeld,  appear  in  the  same  volume. 
.  'Valentiner  has  recently  published  the  much  more  extensive,  later 
work  of  Schonfeld,  and  it  is  hoped  that  the  results  may  be  similarly 
reduced  to  the  photometric  scale.  The  observations  made  at 
Harvard,  and  some  of  those  made  elsewhere,  of  sixteen  circnmpolar 
variables,  from  1889  to  1899,  have  been  reduced  to  the  photo- 
metric scale  and  published  in  full  in  the  '  Annals,'  Vol,  XXXVIL 
Fart  I.  Similar  observations  of  56  other  variable  stars  of  long 
period  are  now  in  the  hands  of  the  printer,  and  will  form  Fart  U. 
-of  the  same  volume. 

A  laige  piece  of  work  is  now  in  preparation  here,  which,  if 
-carried  out,  will  greatly  facilitate  the  reduction  of  observations  of 
variable  stars.  In  the  Catalogues  accompanying  Hagen's  Atlas  all 
■of  the  stars  on  each  chart  are  arranged  in  a  sequence,  thus  giving 
the  relative,  although  not  the  absolute,  brightness.  It  is  proposed 
to  measure  photometrically  a  number  of  stars  on  each  of  these 
charts  and  thus  reduce  the  magnitudes  to  the  photometric  scale. 
This  has  already  been  done  for  a  large  number  of  the  charts.  If 
it  is  completed,  useful  observations  can  be  made  of  any  of  these 
Tariables,  very  simply.  It  will  only  be  necessary  to  select  any 
stars  on  tbe  chart  which  are  slightly  brighter  and  slightly  fainter 
than  the  variable.  The  record  will  consist  of  the  date  and  the 
catalogue  numbers  of  these  stars.  The  observations  will  he 
improved  if  the  intervals  are  estimated,  and  the  hour  and  rainnt« 
also  noted.  For  long  period  variables  of  large  range,  however,  this 
is  not  essential.  If  such  observations,  for  which  no  apparatus  but 
an  ordinary  telescope  is  required,  are  made  svstematicaUy,  results 
of  great  value  will  be  obtained.  If  all  variables  of  long  period 
could  be  observed  according  to  this  system,  our  knowledge  of  the 
laws  regulating  these  curious  and  interesting  objects  would  be 
greatly  increased.  E.  G.  Fioeebiho. 

Harvard  College  Observatory, 
Gambridge,  Man.,  n.8.A. 
1901,  July  zj. 


7/ase  Double  Stan. 


Meo 


iremeut  of  Close  Double  Slars. 


Dr.  Hjubuann  Struve,  Direi-tor  of  the  Kiinigsberg  Observatory, 
has  recently  advanced  a  doctrine,  in  reference  tu  the  measurement 
of  close  double  stars,  which  will  hardly  be  acceptable  to  double- 
star  observers  who  have  the  use  of  telescopes  of  the  largest  sizes, 
and  good  atmospheric  conditions.  He  states  it  as  his  opinion 
that,  even  under  the  most  favoiirablo  circumstanees,  when  the 
<listance  between  the  components  of  a  double  star  is  less  than 
j"-4o,  appi-oiimate  estimations  only  of  the  position-angle  can  be 
obtained ;  and  when  the  distance  is  under  o"-so,  that  it  has  not 
been  demonstrated  that  the  distance  is  given  more  accurately  by 
micrometer-meaaurement  than  by  mere  estimation ;  and,  further^ 
he  regards  the  results  of  the  attempts  which  have  been  made  to 
suppiy  this  demonstration  as  purely  illusory. 

Every  one  of  eiperience  will,  1  think,  be  ready  to  admit  that 
when  an  observer  has  become  accustomed  to  a  given  telescope  and 
given  eyepieces  in  connection  with  it,  he  may  acquire  an  accuracy 
in  the  estimation  of  small  angular  distances  which  is  surprisingly 
near  the  truth.  But  before  he  can  make  such  estimates  he  must 
acquire  a  knowledge  of  the  scale  of  his  instrument  and  the  effect 
of  the  eyepieces  employed.  Now  this  knowledge  can  only  h» 
obtained  practically  by  measuring  distances  of  the  same  order  of 
magnitude  as  those  to  be  estimated,  or  by  relying  upon  such 
measures  already  made  by  an  observer  of  esperience.  In  either 
case  the  estimate,  to  be  reliable,  must  be  based  upon  measured  or 
measurable  quantities. 

The  angular  diameter  of  the  central  disc  of  the  image  of  a  star 
of  the  fifth  or  sixth  inagoitude,  as  formed  by  the  36'incb  refractor 
of  the  Lick  Observatory,  is  not,  more  than  o"'io  ;  the  theoretical 
value  is  o"'i3.  The  discs  for  faint  stars  are  somewhat  smaller 
than  for  bright  stars.  The  apparent  thickness  of  the  spider- 
threads  used  as  micrometer -wires  in  this  instrument  is  very 
approximately  o"'io.  When  the  atmospheric  conditions  are 
favourable,  giving  good  imagesof  the  stars,  and  when  a  sufficiently 
high  power  is  used,  the  micrometer- wire,  even  when  fully  illu- 
minated, may  be  seen  as  a  dark  wire  crossing,  and  almost  con- 
cealing, the  central  disc  of  the  star  which  it  bisects.  Tiie  appear- 
ance of  the  wire  as  a  dark  line  crossing  the  disc  makes  the 
bisection  of  the  disc  perfectly  definite ;  it  also  makes  perfectly 
definite  the  simultaneous  bisection  of  two  separated  discs,  us 
the  mertsurement  of  position -angle  by  means  of  a  single  wire, 
of  the  distance  by  the  use  of  two. 

A  double  star  having  components  of  equal  or  nearly  equal 
brightuess  can  be  measured  with  this  instrument  under  such 
atmospheric  conditions  as  often  prevail  nt  Mt.  Hamilton,  when- 
ever the  distance  between  the  components  is  greater  than  the 
thickness  of  the  mlcronteter-wire.  "NVhen  the  djstauce  ia  some- 
what   less    ihau  this,  an  elongation  of  the  image  is  still  very 
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apparent,  and  an  approsiinate  determination  of  the  pt 
and  diBfaiice  may  be  obtained  by  measure  roe  at,  and  i 
estimation.  When  the  apparent  distance  becomes  aa  smiui  aa 
o"'05,  the  imagnH  coalesce  and  appear  almost  or  fjviite  round,  even 
with  the  highest  powers  that  are  used,  viz.  2400  and  2600.  For 
distances  greater  than  o"'i5  the  images  of  the  stars  under  good 
atmospheric  conditions  are  clearly  separated,  and  then  measures 
«an  be  made  with  certainty.  For  a  distance  of  a  third  of  a  second 
the  images  are  separated  by  a  space  several  times  their  own 
-diameters,  and  there  is  then  no  excuse  for  estimating  such  a 
diataDce  rather  than  measuring  it.  W.  J.  Husbey. 

[Professor  Hnssey  here  gives  my  own  experiences  very  closely, 
merely  changing  his  o"*io  to  o"-i3,  and  o"-i3  to  o"'i7.  The 
contention  of  Dr.  Hermann  Struve  is  contrary  to  all  my  experience, 
and  if  worked  out  for  a  7-inch  would  mean  that  stars  sepa* 
rated  2"'o  could  not  be  micrometrically  measured.  When  looking 
over  Dr.  Struve's  recent  measures  I  was  struck  with  the  absence 
of  close  pairs,  and  from  his  notes  came  to  the  conclusion  that  he 
was  using  wires  o"'25.  This  would  account  for  much  of  his 
difficulty.— T.  Lewis.] 


CORRESPONDENCE. 

To  the  Editors  of '  77m  Ohsei-vatory.' 
The  Word  "Almanac." 

GKNTLBMEir, — 

Mr.  Johnson  has  furnished  us,  in  your  last  number,  with 
knuch  interesting  information  respecting  early  almanacs,  but  I  must 
beg  to  demur  to  his  etymolt^y  of  the  word.  It  has  been  much 
disputed,  and  has  been  usually  thought  to  be  of  Arabic  origin,  like 
many  other  words  of  which  the  first  syllable  is  al,  the  Arabic  definit* 
srtide.  At  any  rate,  the  fact  that  it  is  nearly  the  same  in  most 
European  languages  is  proof  sufficient  that  its  root  is  not  to  be 
found  in  any  of  them.  Prof.  Skeat  thinks  it  may  be  Arabic,  but 
that  they  borrowed  the  second  syllable  from  the  Greek  filiv,  a 
month  ;  and  we  know,  by  the  anaJogy  of  almagest,  that  they  may 
"have  formed  a  scientific  word  in  that  way.  On  the  other  hand, 
the  earliest  known  use  of  any  cognate  form  of  the  word  is  in 
Eusebius,  who  writes  in  his  Prtr^paralio  EvangeUea  (iii.  92,  D), 
•peaking  of  the  Egj'ptiana  and  their  astrological  predictions  1  uv 
aat  ornfiara  iv  Toit  'AXfieiii\iaKoit  ipiptrai,  ....  This  led  Lenor- 
mant  to  the  very  probable  conjecture  that  the  word  may  in  fact  be 
of  Coptic  origin — al  in  that  language  signifying  calculation,  and 
ffl«nroemor]r;80  that  the  whole  word  would  mean  "remembered"  or 
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"  recalled  "  calculation.     Of  this  Littre  remarks  :  "  L' etymologic 
^gyptienne  a  iiDe  certaine  probabilite." 

With  regard  to  the  calendars  on  square  sticks,  said  to  be  used  bj 
our  Saxon  forefathers  under  the  name  of  "almonaght" — thatlB.alf- 
moon-heed,  by  which  they  took  Jieeil  or  regard  of  aU  the  moatha  in 
tlieyear,  as  stated  in  the  late  E.  Ncwenham  Hoare's  'English  Eoota' 
(and  edition  i856*,p.2o), — the ouly known  authority, I belieye, for 
this  statement  is  Richard  Verstegan,  alias  Rowlands,  who  published 
at  Antwerp,  in  1605,  "  A  E«stitution  of  Decayed  Intelligence,  in 
Antiquities,  concerning  the  mosc  noble  and  renowned  Engliali 
Nation,"  dedicated  to  the  King,  James  I.  At  p.  58  of  this  quaint 
production  we  read  of  the  Saxons  in  England  :  "  They  used  to  en- 
grave upon  certain  squared  sticks  about  a  foot  in  length,  orshorter 
or  longer  as  they  pleased,  the  courses  of  the  moons  of  the  whole 
year,  whereby  they  could  always  certainly  tell  when  the  new  moons, 
full  moons,  and  changes  should  happen,  as  also  their  festival  days;. 
and  such  a  carved  stick  they  called  an  Al'mon-aght,  that  ia  to  say, 
All-moon-heed,  to  wit,  the  regard  or  observation  of  all  the  moons, 
and  here-hence  is  derived  the  name  of  Almanac.'" 

A  considerable  part  of  this  book  is  occupied  with  etyniolo|^ 
many  of  them  exceedingly  fanciful,  aa,  for  instance,  when  ha 
attempts  to  prove  the  great  antiquity  of  the  English  language  from 
the  supposed  identity  of  "babble"  with  "Bable,"  and  invents  astoiy 
for  the  origin  of  the  proper  name  William,  that  it  was  first  given  to 
a  Boldier  who  killed  a  Roman  in  battle  and  put  on  hisi  (golden)  helm 
OP  helmet.  It  is  impossible,  for  the  reasons  given  above,  to  accept 
his  derivation  of  almanac,  which  appears  to  be  a  mere  conjecture 
of  a  very  fanciful  kind. 

Hoger  Bacon  was,  I  believe,  the  first  Euglish  writer  to  use  the 
word  almanac,  which  he  spells,  as  it  is  in  French  and  German, 
"almanach,"  The  spelling  "almanack  "  or  "almanacke"  peems  to 
have  begun  in  the  sixteenth  century ;  but "  almanac  "  is  now  almost 
universal,  excluding  the  unnecessary  final  k. 

Yours  faithfully, 

Blackheatb,  1902,  Aug.  8.  ■W,  T.  LySB- 

The  Red  Spot  Region  of  Jupiter. 

GEBTI.BMBy, — 

In  reference  to  Mr.  Phillips's  letter  in  the  last  numbers 
the  Obaervatory,  I  beg  to  state  that  the  spot  he  and  Mr.  Denning 
saw  on  June  zS,  under  i8'-zo^,  had  nothing  to  do  with  tie 
interesting  marking  of  the  opposition  of  1901,  which  eitend™ 
over  30  degrees,  and  was  called  by  me  '^pyramid-spot^'  bacaosew 
consisted  of  pyramids,  first  in  the  number  of  one,  then  of  two,  Hi^ 
at  last  of  three.  The  real  pyramid-spot  is  still  near  the  6w»' 
Hed  Spot,  where  1  measured  its  folloning  end  on  August  13  W 

•  TliB  autlior  was  Dean  of  Waterfupd,  and  the  above  little  work  cor*^of 
two  kctures  delivereil  Id  1S55  to  tlie  Waterford  Mechanics'  Scieiiti8el 


Sept.  1902.]  Correspondence. 

75°.  which  agrees  well -with  Mr.  Phillips's  atateraent,  that  he  found 
it  under  81°  22  days  before.  For  tbe  moTement  of  the  pyramid- 
spot  was  of  48°  within  S5  days  last  year,  so  that  it  is  quite  impos- 
sible for  it  to  make  the  aame  distance  in  S  days  no«-,  as  it  must  be 
if  it  were  identical  with  the  spot  underi9°Gn  Jnuea^-  Testerday 
I  found  that  the/p.vramid  stood  just  above  the  right  shoulder, 
the  central  pyramid  formed  its  prolongation  into  the  S.T.B,,  and 
the  y  pyramid  is  probably  t-ompriaed  in  the  dai-k  matter  which  is 
fonnins  the  southern  border  of  the  Great  Ked  Spot  in  the  S.T.B. 
f  articiilars  of  my  interesting  observation  will  be  found  in  the  neit 
number  of  our  Atti-onomisehe  Band^ekau. 

Manonl-StecnwaJ■U^  ^"^OTa  faithfully, 

1902,  Aug.  14.  Leo  Bbenneb. 

Lexell. 
Gentlemen, — 

As  there  seems  to  be  a  possibility  (one  cannot  call  it 
xnore)  that  Lexell's  "  lost  comet "  may  be  seen  again  shortly,  a  few 
"VFords  respecting  that  mathematician  and  astronomer  may  be 
interesting  at  the  present  time.  Mfidler,  in  his  'Geschichte  der 
IHimmelkunde,'  vol.  i,  p.  473,  remarks  : — "  Der  Komet  ron  1769  •- 
1770  verdient  den  Namen  das  Lesell'schen  mit  demselben  Eechte, 
Awie  wir  den  von  kurzester  Umlaufsreit  den  Encke'schen  nennen." 
Anders  Johaan  Lexell  was  horn  on  the  z4th  of  December, 
1740,  at  Abo,  in  Finland,  which  was  then  a  province  of  Sweden, 
ZHe  was  educated  at  the  University  there,  and  became  a  Professor, 
shortly  afterwards  removing  to  St.  Petersburg,  Under  the 
«3irection  and  encouragement  of  Euler,  he  calculated  the  orbit  of 
the  comet  of  1769  (discovered  a  few  days  before  the  usually- 
sisaignpd  date  of  the  birth  of  Napoleon  I.,  though  this  may  have 
*¥ally  been  a  year  earlier),  and  published  the  result  under  the  title 
"■ '  Recherches  et  Calculs  sur  la  vraie  orbit  elliptique  de  la 
<Z;omete  de  1769  " :  the  elements  calculated  by  bira  do  not  differ 
greatly  from  those  after«'ards  determined  by  Bessel,  and  give  a 
period  of  about  2000  years  to  the  comet.  He  also  wrote  a 
^considerable  number  of  papers  on  subjects  in  pure  mathematics, 
~>vhjch  are  all  that  Larousse  mentions ;  also  (in  conjunction  with 
^oung  Euler  and  Krafft),  a  tract '  Theoria  motuum  luna,  una  cum 
"*abulis  astronomicia  ' ;  reduced  several  observations  for  longitude 
^determinations  ;  and  calculated  the  parallai  of  the  Sun  from  the 
transits  of  Venus,  his  final  result  being  8"'63.  His  work  on  the 
^x>met  of  1770  is  eutitled  '  Itefleiions  sur  ie  Temps  periodique  des 
-^ometes  en  general,  et  principalement  de  la  Com^te  de  1770.' 
H  need  not  go  into  the  history  of  this  comet  here,  which  is  well 
Xsnown.      M.  Scbulhof   thinks  it   likely   that  one  discovered   by 

•  This  nmst  be  a  slip  on  the  author's  part ;  the  comet  was  discovered  by 
^Wtiaaier  on  the  14th  of  June,  1770,  and  passed  its  perihelion  on  the  following 
-'^iifi.  13.  It  was  the  only  comet  seen  in  1770,  as  1770  II.  was  not  discovered 
"t-Jll  1771,  Jan.  10,  though  it  passed  its  perihelion  in  1770,  Not.  ii. 
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Prof.  Swift  on  the  aoth  of  August,  1895;  and  calculated  to  be 
moving  in  an  elliptic  orbit  with  a  period  of  little  more  than  seven 
jetm  (80  that  it  should  be  due  agsin  about  the  present  time,  but, 
unfortunately,  in  an  unfavourable  position  for  observation),  may 
be  identical  with  it,  after  having  undergone  many  vagaries  in  ita 
conrae  in  consequence  of  planetary  perturbation. 

Mildh^r  remarks  that  this  work  of  Lexell  was  "  die  wichtigate 
Miner  Schriften";  but  probably  that  on  the  planet  afterwurds 
called  Uranus  is  at  least  as  important.  It  is  well  known  that 
when  Heritchel  discovered  that  planet,  he  regarded  it  as  ■ 
comet,  and  it  is  the  last  body  of  the  kind  referred  to  in  Fingre*! 
monumental  '  Comclographie,'  The  first  to  prove  its  planetary 
character  was  Leiell,  His  '  Eecherches  sur  la  nouvelle  Planete 
ddcouverte  pnr  Herschel'  appeared  in  1783  ;  and  he  died  on  the 
34th  of  December  in  the  following  year,  1784.  Lexell  was  in 
England  when  Uranus  was  discovered  ;  and,  as  an  alternative  to 
Hersohers  name  "  Qeorgium  Sidos,"  proposed  "  the  Neptune  of 
■George  III.,"  remarking  that  the  word  "  Sidus  "  waa  not  properly 
applicable  to  a  planet.  Yours  faithfully, 

Blnokheatli,  1902,  Aug.  jj.  W.  T.  Lynh. 

Edward  Pu/ott  and  the  Comet  0/1807. 

Oektlbmkk,— ^  t 

The  only  comet  seen  in  the  year  1807  was  a  large  one, 
visible  to  the  naked  eye,  and  appeared  in  the  month  of  September. 
Those  were  not  days  of  rapid  scientific  communication  ("  Schade," 
says  Besael  on  the  subject),  and  it  was  discovered  independently 
by  several  persons  at  different  times,  the  first  probably  b^ng 
Pons,  on  the  30th  of  September.  The  claim  made  by  an 
Aiigtisttnian  monk  at  Castro  Qiovanni,  in  Sicily,  to  have  seen  it 
more  than  a  weeli  earlier  was  not  made  until  more  than  two 
months  afterwards  *,  and  cannot,  it  seems  to  me,  be  accepted  u 
genuine. 

This  comet  has  a  melancholy  intercut  for  us  as  Englishmeo,  in 
that  it  was  the  subject  of  the  last  astronomical  observation  at 
Edward  Pigott.  who  discovered  the  first  comet  of  1783,  and  tin 
variability  of  i|  Aquitw  and  other  stars,  a  class  of  observation  in 
which  he  was  closely  associated  with  his  younger  friend,  John 
Goodrioke,  the  dif*ovei*r  of  the  periodic  variability  of  AlgoL 
Pigott,  in  the  Utt«r  part  of  his  life,  resided  at  Bath,  and  wtubC 
there  indep^ntknlly  dele<.-t^  the  comet  of  1807  on  Septembw  dL 
This  he  cotnmnnicated  to  Sir  W.  Hersdiel*,  ^-r  which  noClnig 
whatrr^r  appean  to  be  known  about  him.  His  brother,  ClMriat 
tiKVory  Pi^l.  took  the  name  of  Fair^  on  coming  into  ~~ 

i.if  ibe  Githiw  Ckstle  ftoptttj  ia  1793,  mad  manied,  I 
lowii^  year.  Mky,  sitf er  of  Sir  Henry-  Goodticka  m 


Sept.  1902.]  Observatories. 

(joodrieke  the  astronnmer,  who  had  died  io  1786,  M  ii  recorded 
by  his  friend  Kdwai-d  Pigott  in  the  Phil.  Trn.ui.  for  that  year 
(vol.  Ixxvi.  part  i,  p.  434)  in  these  terma  : — "This  worthy  young 
man  exists  no  more ;  he  is  not  only  regretted  by  many  friends, 
but  will  prove  a  loss  to  astronomy,  as  the  discnTeries  he  so  rapidly 
made  sufficiently  evince ;  also  his  quickness  in  the  study  of 
mathematics  was  well  known  to  several  persons  eminent  in  that 
line."  Some  of  bis  work  must  have  been  prosecuted  under  diffi- 
culties, as  he  was  deaf  and  dumb  from  birth.  This  is  mentioned 
in  E.  WolFa '  Geschicbte  der  Astronomie,'  and  also  in  his  '  Hand- 
buch  der  Astronomie.'  I  have  not  been  able  to  find  any  con- 
temporary English  authority  for  this  ;  but  I  am  informed  by 
Mr,  C.  A.  Goodricke,  of  Croydon,  author  of  '  History  of  tht; 
Goodricke  Family '  (to  which  I  referred  in  your  number  for  July)i 
that  it  is  true.  Yours  faithfully, 

Binokhwith,  1901,  Aug.  15.  W.  T.  LiKH. 


OBSERVATORIES. 
The  following  notes  ou  work  at  various  Continental  Observatories 
are  eitnicted  from  the  '  Vierteljahraschrift  der  Aatronoiniachen 
Qesellschaft,'  and  refer  to  the  work  during  the  year  1901. 

Bambuog.  Ei-nst  Ifartwi^. — The  heliograph  mounted  in  tower 
of  the  east  wing  was  used  regularly  from  Jane  and  a  number  of 
photographs  were  secured.  The  6-inch  refractor  was  used  on  150 
nights  for  observations  of  variable  stars,  including  n  line  series  of 
Nova  Persei.  The  weather  was  unfavourable  for  heliometer 
measures  for  parallax.     Meteorology.     The  visitors  numbered  400. 

Beruit.      W.  Foertttr. — Copy  for  press  is  finished  for  "  Besulta 

of  Observations  of  560  Stars,  with  proper  motions  for  233  Stars," 
also  for  "Estimates  of  Lunar  Longitudes,  Lunar  Diameters,  and 
of  Solar  Parallax  from  Occultations  from  1894  to  1897."  Portions 
of  these  have  already  appeared  in  the  Astronomische  Nachrickteu, 
noB.  37S4  and  3755.    Time-service. 

Bi^KLUf.  J.Bauachinger. — (Astronomical  Computation  Institute.) 
The  work  for  1901  comprises  the  Astraiwmiteke  Jakrbuch,  1904; 
Elements  and  Ephemerides  for  smalt  planets ;  collection  of 
tables  for  theoretical  astronomy  ;  historical  work,  &c. 

Bonn.  F.  Kustner. — Eevision  o£  stars  for  the  1900-0  catalogue. 
The  new  refractor  has  been  used  for  double-star  work.  Amongst 
the  photographic  work  are  negatives  of  n  Coronffi  (5-2  and  57  mag., 
dist.  o"-7)  and  OS  395  (s"8  and  67  mag.,  dist.  o"7).  Dr.  Deich- 
muller  has  made  progress  with  the  new  Ten-year  Catalogue  (1S90). 
Time-service. 
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BEEatiir.  J.  /Vrtiis. — Work  on  Lunar  Craturs,  diametetB  of 
Sun  and  Venus.     ObBervationa  of  Nova  Pei-sei. 

DttSBBlDOBF.  Wilheh)!  Luther, — 102  observations  oi'  47  smsil 
planets,  bringing  (be  total  observations  mude  here  by  Bruiinon, 
B.  Luther,  and  W.  Luther  up  to  2452,  oE  whicli  K.  Luther  mnde 
1267.     He  aliio  discovered  47  small  planets. 

Gekbta.  R.  Qauiier. — Time-Bsrvice  and  "service  chrono- 
metrique."  The  number  of  pocltet-chronometers  and  *al<!lies 
tested  in  igoi  was  306,  a,  diminution  of  222  on  1900.  The 
equatorial  waa  employed  for  observations  of  small  planets  and  Cor 
Nova  Persei.     Meteorology. 

Hamburo.  R.  Schorr. — The  principal  work  appears  to  haw 
been  the  preparation  for  publishiDg  the  Zone  Catalogue.  When  this 
is  completed  it  is  hoped  to  start  on  a  new  reduction  of  BumkerB 
Catalogue  (1836-55).  Time-aervice  :  the  mean  error  of  the  Tirae- 
Ball  drop  was  o''23  for  the  year.     Meteorology. 
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PUBLICATIONS. 

A  Maitual  op  AsTBOiroMT*. — Of  the  books  on  the  shelves  of 
ui  astronomicft]  reference  library.  Prof.  Toung's  'General  Ab- 
tronomy,'  of  which  a  second  edition  was  published  some  years  ago, 
is  one  of  the  most  useful.  The  same  author  has  also  produced  a 
smaller  book,  'The  Elements  of  Astronomy,'  not  sowellknowu  on 
this  ude  of  the  Atlantic  as  the  larger  volume;  and  now,  ilnding 
tbat  there  is  need  for  a  work  of  size  intermediate  to  these,  he  has 
prepared  this  manual,  which  in  size  and  appearance  is  not  unlike 
the  '  General  Astronomy.'  It  contains  over  sis  hundred  large 
octavo  pages,  it  is  illustrated  with  well-chosen  diagrams  and  excel- 
lent reproductions  of  the  latest  and  best  aKtronomical  photographs 
and  drawings,  and  the  printer  and  binder  have  exercised  their 
skill  and  care  so  as  to  produce  a  book  handsome  and  convenient 
to  use. 

The  book  treats  of  all  the  branches  of  astronomy.  It  deseribes 
instruments  and  celestial  objects,  methods  and  phenomena,  in  an 
accurate  and  complete  manner,  but  concisely.  Each  subject  is 
dealt  with  in  a  numbered  paragraph — the  last  number  is  705 — 
with  the  heading  in  hold  type,  so  as  to  catch  the  eye,  and 
often  with  an  incorporated  paragraph  in  smaller  type,  giving  the 
lat«st  development  of  the  matter  under  consideration  or  some 
special  point  in  connection  with  it,  which  is  brought  into  promi- 
nence by  the  change  in  the  appearance  of  the  page.  This  division 
into  paragraphs  does  not,  as  might  be  thought,  make  the  reading 
disjointed,  as  that  of  a  dictionary  or  encyclopeedia,  for  each  section 
h&ngs  generally  on  the  preceding,  so  that  the  subject  is  carried  on 
without  discontinuity.  Also  in  the  margin  there  is  found  a  prSeis 
of  each  paragraph,  which  is  a  great  aid  to  the  work  considered  as 
a  reference  booL  Simple  formulae  are  given  when  required,  hut 
the  intention  of  the  author  was  to  malie  the  book  available  for 
persons  not  acquainted  with  the  higher  mathematics. 

In  our  last  number  this  book  was  mentioned  by  a  contributor, 
who  showed  that  it  was  brought  well  up  to  date  by  referring  to 
the  sections  on  Nova  Persei  and  Eros.  This  recognition  might  be 
extended  by  calling  attention  to  many  other  paragraphs.  There 
is,  for  instance,  a  picture  of  the  new  transit-circle  of  the  Wash- 
ington Naval  Observatory,  which  we  see  for  the  first  time,  and 
are  glad  to  do  so,  as  it  involves  some  novel  points  of  construction, 
and  there  is  also  an  illustration  of  the  altazimuth  recently  made 
by  Messrs.  Warner  &  Snasey  for  the   same   institution.     The 

•  'A  Maniml  of  Astronoinj.'  A  Teit-boofc  by  Charles  A.  Yoiing,  Ph.D., 
LL.D.,  Professor  of  Aatronomv  in  Priiiwton  University.  1901.  Ginn  A  Co., 
U.6.A.  and  London.    Price  ioh.  6d, 
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frontispiece  IB  a  plate  of  the  Potsdani  new  equatorial  of  31 J  incliea. 
Many  quite  recent  suggestions  and  disr.overies  are  mentioned,  and 
in  these  i^ses  it  ie  easy  to  see  the  cautiousness  of  the  author ;  iw 
h.is  evidently  endeavoured  to  give  all  the  information  poaaible,  but. 
has  refrained  from  making  definite  statemenf  s  about  matters  whicli 
ure  as  yet  problematical.  In  the  sections  about  Mars,  for  instance, 
he  givea  the  planetarr  surface  ea  drawn  by  Eeeler,  by  Green,  by 
Hchiaparelli,  and  by  Lowell,  and  a  sketch  of  Mr,  Lowell's  views, 
but  be  is  careful  to  state  that  certain  speculations  as  to  the  so- 
called  "  canals  "  appear  premature.  As  to  the  supposed  ninth 
satellite  of  Saturn,  he  sajs,  "The  satellite,  if  it  esists,  is  too  small 
to  be  teen  with  any  existing  telescope,  but  we  can  photograph 
what  is  not  vUilile,"  which  seems  a  very  fair  way  of  stating  the 
case.  Andre's  recent  suggestion  that  all  the  stars  are  revolring 
as  one  system  about  thecentreof  gravity  of  the  whole  is  mentioned, 
with  the  warning  comment  that  the  evidence  for  any  such  general 
revolution  is  far  from  conclusive.  In  writing  of  sun-spots.  Prof. 
Young  notes  a  suggested  period  of  thirty-five  years,  hut  adda, 
"  the  time  covered  by  the  material  is  hardly  sufficient  to  warrant 
a  sui-e  conclusion  ;"  and  to  this  it  may  be  added  that  the  whole  of 
ihe  two  chapters  about  the  Sun  are  written  in  a  very  clear  and 
impartial  manner,  nnd  giie  in  a  small  compass  an  accurate  statement 
of  the  many  problems  presented  by  our  primary. 

ix  will  be  seen  from  the  above  that  the  book  includes  accounts 
of  most  of  the  I'ecent  advances  in  astronomy,  and  it  is  difficidt 
to  find  things  of  this  kind  which  are  omitted.  I'irst,  in  the 
chapter  on  astronomical  instruments,  there  is  no  mention  of 
the  Hepsold  registering  micrometer,  although  two  other  devices 
to  the  same  end,  but  which  hare  not  been  brought  into  such 
practical  effect  us  the  E«psold,  are  given.  Then,  though  the 
various  ordinary  systems  of  co-ordinates  used  to  define  astro- 
nomical position  are  described,  there  is  no  mention  of  the  ayatem 
of  co-ordinates  adopted  for  the  astrc^rapbic  catalogue  in  the 
prehminary  chapter,  nor  in  the  section  which  describes  the  astro- 
graphic  work.  It  is  almost,  if  not  quite,  time  that  this  system 
had  found  its  way  into  the  text-books.  In  the  sections  on  tele- 
scopes, which,  as  a  whole,  are  most  instructive,  giving,  aa  they  do, 
in  simple  laugu^:e,  the  optical  theory  of  the  telescope,  there  is  a 
small  mistake  of  detail,  which  it  may  be  well  to  correct.  The 
3-foot  reflector  at  the  Lick  Observatory  was  not  made  bv 
Dr.  Common  ;  we  bebeve  the  original  maker  was  Calver,  and 
that  it  has  since  midergoue  modification  at  many  bauds. 

We  have,  aa  yet,  said  nothing  of  a  very  important  feature  of 
oE  the  boob,  eonaidered  as  a  text-book.  At  the  end  of  each  chapter 
there  is  a  list  of  esercises,  generally  numerical  examples,  all  very 
ingenious  and  thought -ins  pi  ring,  in  proof  whereof  we  should  like 
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(i)  How  muoh  lODger  would  the  Earth's  period  be  if  it  were  B  mere  partiole  ? 
(i)  What  ia  the  magnitude  of  a  ttai  whcwe  brigbtiieM  it  ^^  that  of  a  flnt- 


(3)  If  a  luminoM  bodj  were  moring  towards  us  with  the  speed  of  light,  what 
would  be  the  effect  upon  the  apparent  length  of  the  portion  of  the 
spectrum  between  two  given  lines? 

When  it  is  remembered  that  the  answers  to  these  questions  and 
man;  others  like  them  can  be  readily  and  easily  found  from  the 
book,  and  that  it  contains  tables  giving  the  latest  determined 
information  together  with  lists  of  stellar  parallaxes,  radial  velocities, 
TAriable  stars,  and  elements  of  the  orbits  of  binary  stars,  it  will 
be  realized  that  this  is  certainly  a  work  for  the  beginner  in 
aatronomr  ae  well  as  the  more  advanced  student  to  have  ready  to 
hand.  H.  P.  H. 


Lookxbb'b  Shokt  Pebiod  in  Solab  Changes  and  belated 
Phenomena, — The  connection  between  Indian  rainfall  and  solar 
activity  is  still  occupying  the  attention  of  Sir  Norman  Lockyer 
and  Dr.  W.  J,  Lockyer.  In  a  memoir  recently  presented  to  the 
Royal  Society  attention  has  been  specially  demoted  to  an  examina- 
tion of  the  variations  of  atmospheric  pressure  over  the  Indian 
area,  and  it  is  considered  by  the  authors,  on  a  somewhat  slender 
foundation  (as  it  appears  to  us),  that  the  variations  show  a  distinct 
period  of  3^  years.  The  records  of  aolar  phenomena  were  there- 
fore examined  to  find.  If  possible,  any  element  which  had  a  period 
corresponding  to  this,  and  in  the  reprint,  or  possibly  the  abstract, 
of  the  memoir  which  appeared  in  Nature  of  July  10,  curves 
showing  the  mean  latitude  of  the  sun-spots  and  the  latitude  of 
the  total  spotted  area  are  given,  together  with  those  showing  the 
variations  in  the  total  area  of  the  sun-spota  year  by  year,  and  of 
the  number  of  prominences.  The  authors  claim  that  these  also 
show  a  3j-year  period;  but  it  is  hard  to  detect  any  such  period 
in  the  curve  of  mean  latitude,  while  the  latitude  of  total  spotted 
area  is  so  easily  influenced,  one  large  group  of  spots  being  almost 
sufHcient  to  change  its  sign,  that  its  record  as  a  physical  element 
is  of  little  value.  The  curve  of  total  spotted  area  certainly  has 
variations  besides  that  of  the  eleven-year  period,  but  any  law 
governing  these  is  as  yet  far  from  being  established.  The  authors 
of  the  memoir  guard  themselves  by  saying  that  the  short-period 
variation  is  not  alone  in  its  action,  but  that  it  is  apparently 
influenced  by  the  eleven-year  and  the  thirty-five  year  periods,  anil 
add  that  further  investigation  is  in  progress. 
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The  Mooy  akd  ItiiifEALL, — It  is  not  without  intention  tha**"* 
this  note  follows  the  preceding,  for  it  illustrates  the  danger  o^ 
basJDg  a  conflusioii  on  limited  data.  Mr.  MocDowall,  who  fr^»- 
quently  writes  on  such  subjects,  made  a  commuuieation  to  Symon*'™! 
Meteorological  Ma/jazine,  in  which  he  deduced  from  the  publish^*  <1 
figures  th^t,  in  the  years  1889  to  1900,  ibe  rainfall  at  Oreenwic^h 
was,  in  each  year,  "greater  about  New  Moon  thaa  about  tt^e 
middle  of  the  time  between  Full  Moon  and  Laat  Quarter."  — Mt 
DiuBt  be  added  that  Mr.  MacDowall  did  not  assert  that  this  f&-^ct 
held  universally,  and  for  all  years,  but  it  was  a  conclusion  tlk.  ^t 
might  easily  have  been  drawn.  Mr.  William  Ellis,  with  chantct^^iT- 
iatic  cautiousness,  verified  Mr.  MacDowall's  result,  and  carried  t-~Xie 
investigation  back  to  the  year  1862.  He  found  that,  in  the  fiscrst 
two  decades  fallowing  1861,  the  difference  of  the  rainfall  at  t^Tbe 
two  epochs  had,  in  the  mean,  the  oppodte  sign  to  that  found  in 
the  original  investigation,  and  that,  in  the  decade  1892  to  i9«=3i, 
though  the  difference  was  in  the  same  sense  as  in  the  follaH'£.ng 
ten  years,  its  value  was  considerably  less,  showing  that  the  recorci«d 
figures  did  not  warrant  any  physical  conclusion  being  drawn  fi-om 
them.  As  Mr.  Ellis  says  :  "  Meteorological  investigations  of  this 
kind  cannot  be,  as  it  were,  rushed  or  settled  by  a  few  figures 
hastily  thrown  tc^ether.  Nature  does  not  so  readily  yield  "P 
many  of  her  secrets." 


Clouds  and  Weather  Signs*. — This  Httle  hook  of  31  _  _,  ^^ 
(reproduced  from  Knowledge)  is  designed  by  the  author  to  itnr  _^^ 
attention  to  what  he  describes  as  a  much -neglected  study,  that  of  '^ 
cloud'forms,  which,  as  he  says,  from  their  unquestionable  beauty 
and  variety,  have  an  interest  of  their  own,  apart  from  the  fact  oE 
their  observation  being  of  such  value  in  the  forecasting  of  weather. 
The  classification  of  cloud-forms  into  seven  distinct  modifications 
by  Luke  Howard,  just  100  years  ago,  baa  been  of  the  greatest 
value  to  meteorologists  by  enabling  them  readily  to  record  the 
prevailing  atmospberio  conditions  on  a  system  which,  easily  under- 
stood, became,  from  its  general  adaptability  and  excellence,  widely 
employed.  Some  of  these  divisions  themselves  include,  however, 
varieties  of  form,  to  take  more  complete  account  of  which  later 
meteorologists  have,  at  different  times,  proposed  more  ei!ended 
systems  of  nomenclature :  hut,  although  these  may  hare  their 
value  for  the  professional  meteorologist,  they  are  scarcely  bo  suit- 
able for  the  many  amateur  meteorological  observers  who  do  so 
large  an  amount  of  good  and  useful  work.  The  more  simple 
Howard  system,  so  excellent  aa  far  as  it  goes,  seems  in  general  to 
be  better  adapted  to  ordinary  practical  work. 
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Comm''  Wilson  Barker  gives  Tarious  interesting  information  on 
tioiid-fomiB,  tbe  result  of  his  own  personal  observation,  and  being, 
moreover,  a  very  successful  phot^rapber,  he  has  accompanied 
-these  remarks  by  copies  of  i6  original  photograpbs  o£  clouds  which, 
■^vhilst  being  exMllent  specimens  of  the  different  cloud-forms,  are 
also  beautiful  pictures,  having  much  artistic  merit.  Comm''  Barker 
remarks  that  "  if  an  observer  be  a  photographer  as  well,  he  will 
find  open  to  him  in  Cloudland  a  fascinating  field  for  study  and  a 
limitless  variety  of  subject  for  his  art,"  as,  indeed,  his  pictures 
themselves  show.  To  all  who  may  be  attracted  to  the  study  of 
atmospheric  changes,  this  little  book  should  prove  very  acceptable. 

"W.  E. 


Thb  "  Flash  "-Sphcteum.— A  further  contribution  is  made  to 
the  problem  of  the  reversing  layer  in  a  paper  by  Dr.  Humphreys, 
in  tbe  June  number  of  the  Astrophyaical  Journal,  in  which  he 
gives  the  results  he  obtained  in  Sumatra  in  the  eclipse  of  i^oi. 
He  was  situated  near  tbe  northern  limit  of  totality,  and  worked 
with  a  concave  grating  of  30  feet  focal  length,  without  slit  or  lens. 
He  gives  a  table  of  between  300  and  400  wave-lengths,  reaching 
from  X  31 18  to  X  5204.  These  are  the  strongest  lines  only  of  the 
"flash "-spectrum,  and  nearly  all  are  identified  with  lines  in 
Bowland's  solar  spectrum. 

In  view  of  tbe  controversies  on  this  subject  which  have  arisen 
in  the  interpretation  of  various  eclipse  spectra  since  1898,  between 
Prof,  Frost  and  Sir  Normsn  Lockyer,  and  later  between  Mr.  Ever- 
shed,  Prof.  Fowler,  and  Mr.  Mitchell,  we  quote  the  conclusions  of 
Dr,  Humphreys  ; — "  I  have  tried  to  find  what  relations,  if  any, 
exist  between  tbe  lines  found  on  my  photographs  and  the  spectra 
of  tbe  elements  as  produced  under  various  other  conditions ;  but, 
BO  far,  no  very  close  relation  has  been  discovered,  except  the 
natural  one  that  in  general  tbe  heavier,  and  only  the  heavier, 
Fraunhofer  lines  appear  as  bright  lines  in  the  flash,  and  that  tbe 
relative  intensities  in  tbe  two  cases  are  roughly  comparable.  A 
line  that  comes  out  strong,  both  in  the  arc  and  spark  spectrum,  is 
likely  to  appear  also  in  the  flash-spectrum.  Probably,  too,  the 
chances  are  more  than  even  in  favour  of  the  appearance  of  tbe 
'  enhanced '  lines ;  but  tbe  exceptions  are  too  many  and  too 
decided  to  justify  speculations  based  on  this  important  phe- 
nomenon  The  upper  and  lower  levels  of  the  Sun's  atmo- 
sphere contain,  in  the  main,  the  same  elements,  and  tbe  Fraunhofer 
lines  are  true  reversals  of  gaseous  bright  lines." 


NOTES. 

Tti»  Liok  Otywrratory  Bulletin  No.  20  contains  notiuea  o:^  t'ro 
UiftB  W  iht?  Obattrratory  amounting  to  3500  dollars. 

'IVj  Kttjat  iWiufttiil  for  photographs  has  resulted  in  special  it»eans 
buiiuf  lakon  to  provide  thenj,  and  the  Observatory  is  now  pret*^"^ 
111  aupj»lv  Ian t»m-sl ides,  transpareneiea,  prints,  &c.  of  any  ne^;**™ 
ill  it™  rtJlwrtion.  at  moderate  cost.  It  is  assumed  that  such  e^^P'^ 
wiiuld  bi'  u**^l  for  purposes  of  study  and  investigation ;  but"  *"* 
liuht  lo  publish  any  or  all  copies  without  special  permission  from 
ihv  I'iiHVtor  of  the  Lick  Observatory  would  not  attach  to  the  saW' 

'I'tioH  tVllowB  the  announcement  of  variable  velocities  in  the  1'"^ 
iif  M^hti  of  if  Fei'sei,  i)  Qeminorum,  f  Herculis,  a  Equulei,    »•>* 

Hullvtin  No.  ai  contains  another  hundred  new  double  st»rn 
il(Hi.s>Yerud  by  Prof.  Hussey.  Sixty  of  these  are  under  i  '" 
vti^nnrtttion. 

In  11  111  tin  nation  of  his  researches  on  planets  and  their  sat«llit-'^^" 
Or,  't'.  J-  See  publishes,  in  No.  3806  of  the  AMronomigelie  Ife^^^'K 
ruAitiK  tlie  measures  made  by  hiin  of  the  satellites  of  Uranus  ^-*^i 
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rat'titvUu'.  With  respect  to  the  measures  of  lapetua,  it  is  remarl* 
Ihikl  "  The  oonstruction  of  the  micrometer  is  such  that  in  spite  *' 
thu  gmit  distance  of  lapetus  it  could  be  referred  directly  toTifc^^ 
tiy  HmHim  the  eyepiece.  By  this  process  it  is  expected  tha* 
siumiwhat  (tiimter  degree  of  accuracy  is  attained  than  by  taki»'^^f 
diffuiWM'W  of  declination  by  the  micrometer,  and  differences  "^^ 
ii«hl  anwnsion  on  a  clironograph  aa  is  sometimes  done."  .,..—^1 

In  the  AttronotnitJt  Naekrit^ttn  No.  3676  Dr.  See  stated  thi^^  ^ 
Lhit  computed  places  of  the  satellites  of  tJranns,  in  the  America^-'^g 
Kphi'iniTi*!  were  37°  in  advance  of  the  observed.  This  Dr.  Se^  ^^ 
now  ilat^  is  an  error  due  to  the  ambiguous  wording  of  tbe^*  ^^ 
fa!uhwni'ri»,  which  still  represents  the  motion  of  these  satellites "^^^  v 
vui'V  \vt>ll,  untt  nu  great  change  in  the  places  would  be  effected  by 
t\  \\'\'w<M  t»E  the  elements. 

\Vl  un^iw  lu  the  CoM^its  Rendus,  July  28,  that  M.  Deslandres 
in  ^uM^tU^uu  his  utensuraments  of  the  rotation  of  the  planets  by 
^<^«  ^i  tnv  ii}HHitro8copiu  method.  He  uses  a  wide  slit  and 
lU^i^W^lv  dts(>»rHiou.  M.  Deslandres  seems  satisfied  with  the 
^vWVii  \>hiv<h  will  appear  shortly  ;  in  the  present  paper  he  states 
liWV  iW  ivl*li«>  of  Uranus  is  in  a  retrograde  direction. 

tVv  ^vliutinary  reimrt  of  the  Dutch  Eclipse  EiptKlition  of  1901 
Wl  iui'twltA  •Mm  ihul  ttie  coEonagraph  negatives  were  ^nerally 
WiJWJVJ  ^>^kl.aml  oiilythesliortexposure  on  slow  plates  are  of  any 
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■nse.     Some  fine  prominences  and  details  of  the  iniK 
obtained  on  a  "  Lumi^re  jaiine  "  plate  in  tbs  40-ft.  oo  .  1 

bv  the  U.M.  Naval  Oljservatopy.  Onh  good  apertrograpo  was 
obtained.  Professor  Julias  makes  a  spi^ciil  point  of  ths  doubling 
■  of  all  the  ihromospheric  creaoents,  which  he  assigns  to  the  pheoo- 
meoa  of  anomalous  dispersion  of  the  chromospheric  light  aad  not 
to  instrumental  causes.  In  the  ob.'ierTations  of  tho  polarisation  of 
the  corona!  light  it  is  shown  that  the  lii;ht  at  a  certain  distance 
from  the  Sun'a  limb  is  more  strongly  polariied  than  that  nearer 
the  limb,  and  that  outside  this  distance  the  polarization  decreases 
^ain  with  the  distance. 

The  QuEBN3UJn>  Wb4thbh  Bcrbau. — The  office  of  Mr.  Clement 
L.  Wr^ige,  who  has  done  much  useful  work  in  collecting  and 
tabulating  meteorological  statistics  in  Queensland,  was  abolished 
on  June  30,  owing  to  the  necessity  of  economizing  in  the  public 


Wb  have  received  from  Prof.  Schuster  a  copy  of  a  memoir 
presented  bv  him  to  the  Boyal  Philosophical  Society  of  Glasgow, 
entitled  "  The  Evolution  of  Solar  Stars,"  which  consists  of  a 
aummary  of  our  spectroscopic  knowledge  of  the  different  types  of 
stars,  and  some  valuable  suggestions  based  thereon  as  to  the 
construction  of  the  Universe.  We  hope  to  give  this ,  adequate 
treatment^in  a  subsequent  nnmber. 


From  an  Oxford  Note-Book. 

Th»  important  question  raised  by  Sir  David  G-ill,  "Are  the 
blight  stars  as  a  whole  rotating  with  respect  to  fainter  stars  as  a 
whole?"  has  received  some  attention  at  Oxford  during  the  last 
month.  Whether  we  should  have  started  during  the  lioLday 
season  if  it  had  not  been  for  Mr.  Carpenter,  I  don't  know ;  hut 
when  he  takes  a  holiday  from  his  work  at  Durham  he  likes  to 
come  to  the  Observatory  where  he  be^n  hfe,  and  ask  for  some- 
thing to  do  in  memory  of  old  times.  Two  years  ago  his  "  holiday 
task"  resulted  in  showing  how  accurate  are  the  paper  charts 
published  by  ths  French  observatories  (see  Man.  Not.  k.  p.  6(8). 
This  year  it  was  suggested  that  he  might  commence  an  eiamination 
of  our  measures  of  stellar  photograpbs  to  see  whether  any 
rotation  of  bright  stars  relatively  to  faint  could  be  detected  in  the 
interval  available,  which  amounts  to  7  or  8  years.  The  work 
to  be  done  before  arriving  at  an  answer  is  considerable,  and 
Mr.  Carpenter  could  not  hope  to  complete  it.  But  before  he 
returned  to  Durham  he  had  got  so  far  as  to  find  indications  that 


a  ]]08ibire  answer  would  come  out ;  and  with  this  fillip  to  oc 
curioBity,  the  whole  staff  was  put  oa  the  work  for  a  £ew  days  I 
get  ODt  the  result. 


Ths  result  ia  mast  interesting,  la  the  belt  of  stars  ph"^"~'f 
DeclinatioQ  +26°  there  m  apparently  a  rotation  of  brighter  sta  — ra 
relatively  to  faint ;  its  amount  is  about  □''oos  per  maguitude  p^^^ 

year,  which  ia  not  unlike  the  quantity  found  by  Sir  JJavid  Gil J 1 

but  ila  tign  is  the  opj>osite  to  thai  found  hy  him.  There  may  ^— of 
course  be  some  mistake :  a  mistake  of  sign  is  eaay  to  make,  ar  "1 
when  once  made  rather  difBcuIt  to  aee,  even  when  straight  befo  "TB 
one's  eyes.  But  care  has  naturally  been  taken  to  get  the  rigr — "^^ 
sign.  As  an  independent  check  the  F.M.s  of  the  Groombrid_  — ge 
stars  given  in  the  Introduction  to  the  last  Greenwich  Tcn-Ye^^sti 
Catalogue  (1890*0)  were  examined  and  seem  to  show  an  effect  0^ 

about  half  the  above  amount  and  of  the  same  sign.  Is,  then,  t  -  "tbo 
sign  di&erent  in  the  N^.  and  8.  hemiapberea  ?  If  so,  the  plK__*B- 
nomenon  is  scarcely  likely  to  be  a  rotation.  The  whole  questi>-^^°° 
is  so  important  that  it  seems  well  to  mention  theae  results  -*  '^ 
once,  with  a  word  of  caution  as  to  the  posaibility  of  error  in  sig_ 
The  material  on  which  they  are  baaed  will  of  course  be  publish  ^ 
aa  soon  as  possible. 


Webs  it  not  that  we  have  learned  from  experience  to  state  t^ — -^ 
results  of  ohserration,  irrespective  of  any  difficulty  in  explainir^^j'?? 
them,  I  should  hesitate  to  write  the  last  paragraph  ;  for  it  ia  i^K  ^ 
at  all  easy  to  form  a  conception  of  a  atate  of  things  to  suit  th^i^^ 
observed  facts  (asBuming  no  mistake  of  aign).     The  coexistence    ^^ 
two  actual  rotations  in  opposite  directions  in  the  two  hemispherisi* 
ia  not  at  all  likely ;  and  Sir  David  Qill  haa  already  remarked  npoo. 
the  insufficiency  of  "the  usual  hypotheses,  such  as  parallactfc 
motion  due  to  translation  of  the  Sun  in  apace  or  sjatematic  error 
in  B.A.  depending  upon  magnitude,"  to  explain  the  facts  con- 
cerning the  southern  hemisphere  alone,  without  the  extra  com- 
plication of  those  introduced  by  the  northern.     A  rather  artificial 
explanation  could  be  framed  on  the  hypothesis  that  the  brighter 
stars,  distributed  uniformly  roond  the  Sun,  are  moving  with  it 
in  its  parallactic  motion,  while  the  fainter,  distributed  nesr  the 
plane  of  the  Milky  "Way,  are  more  stationary;    but   it   is  not 
satisfactory  enough  to  gire  in  detail,  especially  since  "  a  diagraphtn 
ia  necessesairy,"  as  an  examinee  wrote  recently. 


Iv  the  recently  published  volumes  of  the  Supplement  to  the 
Etityelopadia  Britannica  there  ia  an  important  article  on  Astronomy 
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by  Simon  Newcomb,  well  ftorth  reading  carefully.  It  deals  more 
particularly  with  the  best  values  at  present  arailable  for  astro- 
jDomical  constants;  anil  it  is  with  some  aurjirise  that  we  fine! 
2o"*53  given  as  probably  the  best  modem  T&lue  of  the  constant  of 
aberration ;  for  it  is  scarcely  haif-a-dozen  years  since  a  change 
from  3o"*45  to  3d"' 47  was  made  as  the  result  of  a  solemn  Con- 
^renoe  at  Paris,  and  all  our  national  nphemerides  were  upset  in 
consequence.  The  probably  best  value  of  the  Solar  Parallax  is 
^rea  as  8"''j6a,  which  again  differs  sensibly  from  the  8'''8o 
adopted  at  Paris  in  1896,  However,  the  Farii  Conference  may 
aerve  &  useful  purpose  in  warning  ua  th^  such  devices  have  their 
daDgera,  and  shoijld  be  used  with  discretioo. 


Has  anyone  who  has  mounted  a  good  clock  in  the  neighbour- 
liood  of  a  quantity  of  books  found  reason  to  suspect  the  latter  of 
injurious  influeuce  in  any  way,  e.  g,,  possible  rusting  of  the  clock 
xnechanism  ?  X  heard  of  an  instance  the  other  day  in  which  this 
effect  was  suspected  ;  but  a  single  instance  is  almost  valueless,  as 
the  number  of  possible  causes  tor  rust  is  so  large,  A  comparison 
«3f  ezperieoces,  with  either  positive  or  negative  results,  might  be 
«)f  great  v^ue. 


Ih  holiday  times  one  may  make  the  acqusuntance  of  curious  and 
Miiscellaneous  literature.  X  have  just  been  glancing  through  a 
little  book  called  "  Comets  and  Nebute,"  published  by  T.  Kelson 
A  Sons  ;  no  author  or  date  given,  but  the  latter  may  be  inferred 
from  the  table  of  minor  planets,  which  goes  only  to  Thisbe  (88), 
^t  this  date  our  knowledge  was,  as  the  author  is  careful  to  point 
out,  not  quite  complete,  at  least  with  regard  to  meteors.  He 
announces  that  he  will  speak 

of  tlie  Hill^  Way  and  its  myriad  cliut«n  of  shining  epherM  ;  of  the  Comets, 
'vrbioh  flash  through  the  icQaite  as  on  iringa  of  flame  ;  of  the  NebuliE,  which  bo 
loDg  baSed  Ha  reeearob  of  the  aacronomer ;  and  of  the  Meteore,  vihich  art  ttill, 
in  toiM  rtspectt,  a  difficult  and  curiout  prtAlem  (p.  ij). 

The  italics  are  mine  ;  but  I  hope  I  do  the  author  no  injustice  in 
supposing  that  he  regarded  most  of  the  problems  of  astronomy  as 
solved — witness  his  reference  to  the  nebulte,  which  had  at  that 
time  been  accepted  as  clustersi,  the  spectroscope  being  still  in  the 
future.  It  may  seem  astonishing  to  us  that  people  were  so  ready, 
40  years  ^o,  to  believe  that  they  had  come  to  the  end  of  astro- 
nomical knowledge  ;  but  such  a  state  of  things  is  not  uncommon 
ID  the  history  of  the  human  race. 


Tbm  (tuAa  ^ren  in  ths  little  book  s^  generall;  oorrect,  forth* 
date.  The  main  purpose  is  to  poiot  out  the  moral  benefits  tabt 
derired  from  a  atody  of  the  hearens : — 

Iiwtead  of  deroting  onrulTSB  to  STerjdaj  fiiUiee  sncl  faahiocu,  Che  litils 
punuit<  of  little  oiBO,  Ibe  baubles  of  ambition,  and  the  gewgava  of  vmltb; 
■□tle&d  of  auSenng  auraeWes  to  be  lei  aatnj  bj  the  lost  of  tbe  eyes,  and  tbg 
pride  of  life,  nc  ahaiild  turn  our  atteatiaii  lo  a  devout  studj-  of  tbo  vODdin  el 
oreatioD. 

As  I  write  these  words  I  can  see  from  the  window  the 
monolxiaouB  eucce«3io&  o£  players  etriking  from  the  first  t«e  at 
Bt.  AndrewH,  N.B.,  and  1  repeat  to  myaelf  the  worda  aboat  "  the 
little  parsuits  of  little  men,  the  baubles  of  ambition,"  aod  so  forth. 
Tbej  afford  eubstantial  comfort,  as  I  could  not  get  a  match  this 
morning,  and  so  have  "  turned  my  attention  to  a  devout  stud;  of 
the  wonders  of  creation,"  as  represented  in  this  little  book. 


A  COEUBBPOHTIBIIT  sends  me  the  following  quotation  froai  '  The 
Luck  of  the  Vails,'  by  E,  F.  Benson  ; — 

■■  But  to-day,— to-day  I "  ahe  «aid,  "  ab  thia  hour  a  jb»f  ago  evening  tell,  ai 

it  JB  falling  DOW and  as  a  year  ago  a  young  moon,  silver  and  tUm,  — 

dimbing  the  aky." 

]^ow,  as  there  are  I3|  lunations  in  a  year,  my  correspondent 
writes,  this  ia  a  little  difScult  to  accept.  If  Mr.  Benson  had  <mlr 
made  it  two  years  ago  1 


TliHBB  waa  in  The  Sketch  for  April  4,  1900,  a  story  of  buried 

treasure  with  an  aetronomical  baaia  ;  and  it  is  refreshing  to  find 
the  facts  for  once  represented  with  tolerable  correctness.  An  old 
parchment  indicates  tlie  spot  where  the  treasure  may  be  found: 
"  the  homed  beast  his  eye  and  the  bear  his  tayle  do  give  the  lyne 
the  distance  be  ninety  and  seven  fathoms ;  the  yeore  be  the  yeare 
of  fyre ;  the  night  be  the  eve  of  Martinmas ;  and  the  houre  be 
twelve."  The  "homed  beast  "  is  a  material  unicorn  in  the  grounds, 
but  the  bear  is  Ursa  Major,  and  search  is  made  at  a  spot  97  fathoms 
from  the  unicoru'a  eye  towards  the  tail  of  the  Great  Bear  at 
midnight  on  Martinmas  eve,  but  at  first  nothing  is  found.  Then 
the  ingenious  man  of  the  story  takes  note  of  the  fact  that  the 
"  yeare  of  fyre,"  1. 1.  of  the  Great  Fire  of  London,  was  some  230 
years  ago,  and  precession  will  have  affected  the  star's  place.  He 
gets  an  astronomical  friend  to  make  the  ealcuJation  for  him, 
corrects  the  line  accordingly,  aud  triumpbantly  finds  the  treasure. 
If  anyone  likes  to  calculate  the  allowance  to  be  made  in  feet  and 
send  the  answer.  I  shall  be  glad  to  give  it  publicity.  In  the  story 
we  are  only  told  that  "  ray  sum  was  not  three  feet  out." 
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COMET    I9DI  h    (PERRINE). 

Skelch-Mnp  ol'  llie  Comet's  Path  ajiiuug  tlio  Stiira  from  Oct.  4  to  Not.  13. 

THE    OBSERVATORY, 


A    MONTHLY    KEVIEW    OF    ASTRONOMY. 
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Meeting  of  the  British  Association  at  Belfast* — Subsection  : 
Astronomy  and  Cosmical  Physics.  Extracts  from  the 
Address  by  Prof.  A.  Schuster,  Chairman  of  Subsection. 

OuB  proceedings  to-day  constitute  an  innovation  and  require 
a  few  words  of  explanation.  When,  a  few  years  ago,  some 
astronomers  felt  that  our  Association  bestowed  an  insufficient 
share  of  attention  on  their  subject,  an  easy  remedy  suggested 
itself  in  the  formation  of  a  special  subsection  devoted  to  that 
subject.  Such  a  subsection  was  accordingly  organized  at  Bradford 
and  Glasgow,  but,  for  reasons  which  are  perhaps  not  altogether 
to  be  regretted,  the  experiment  was  only  partially  successful.  In 
the  meantime  the  work  of  Section  A  became  heavier  and  heavier, 
and,  as  it  seemed  necessary  to  find  some  way  of  relieving  its 
meetings,  it  was  decided  to  hand  over  to  the  already  established 
subsection  of  Astronomy,  other  subjects,  such  as  Meteorology, 
Terrestrial  Magnetism,  Seismology,  and,  in  fact,  anything  that  the 
majority  of  physicists  are  only  too  glad  to  ignore. 

When  the  Council  of  the  British  Association  asked  me  to  act 
as  President  of  such  an  enlarged  subsection,  I  was  very  doubtful 
whether  I  ought  to  accept  the  honour.  In  the  first  place,  I  felt 
incompetent,  owing  to  my  almost  complete  ignorance  of  most 
branches  of  astronomy,  and  in  the  second  place  I  do  not  approve 
of  the  formation  of  subsections  dealing  with  important  branches 
of  Physics.  If  I  eventually  consented,  it  was  partly  because  I 
lacked  the  strength  of  mind  to  refuse  an  honour  of  this  kind,  but 
partly  because  I  was  glad  to  have  an  opportunity  of  raising  the 
whole  question  of  the  organization  of  our  meetings.  The  ground 
for  such  a  discussion  has,  however,  to  a  great  extent  disappeared, 
because,  when  the  Organizing  Committee  of  Section  A  met  in  the 
spring  there  appeared  amongst  those  present  a  sudden  revival  of 
interest  in  the  subjects  assigned  to  the  subsection,  and  it  was 
decided  that  the  main  section  should  not  meet  at  all  to-day  so  as 
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to  allow  its  members  to  help  iw  in  our  discussions.  The  p&rent 
sectioii  has,  therefore,  voluntarily  Bubmitted  itself  to  absorption 
by  its  neglected  offspring,  which  no«'  has  to  show  that  Coamical 
Physics  obeys  the  laws  of  Terrestrial  Physics,  and  that  good 
absorbers  are  also  good  radiators. 


The  question  I  wish  to  bring  to  your  notice  to-day  is  an  old  one: 
if  two  events  happen  aiionltaneoiisly  or  one  follows  the  other  at  a 
short  interval  of  time,  does  this  give  ns  any  reason  to  suppose  that 
these  two  events  are  connected  with  each  other,  both  being  due 
to  the  pame  cause,  or  one  being  the  cause  of  the  other  ?  Everyone 
admits  that  the  simple  concurrence  of  events  proves  nothing,  hut 
if  the  same  combination  recurs  sufficiently  often  we  may  reasonably 
conclude  that  there  is  a  real  connection.  The  question  to  be. 
decided  in  each  case  is  what  is  "  sufficient "  and  what  is  "  reason- 
able." Here  we  must  draw  a  distinction  between  experiment  and 
observation.  We  often  think  it  sufficient  to  repeat  an  experiment 
three  or  four  Hmea  to  establish  a  certain  fact,  but  with  meteoro- 
logical observations  the  case  is  different,  and  it  would,  e.  g.,  prove 
verylittleif  on  foursuccessive  full  moons  the  rainfall  had  been  excep- 
tionally high  or  exceptionally  low.  The  cause  of  the  difference  lies 
in  the  fact  that  in  an  experiment  we  can  control  to  a  great  extent  all 
the  circumstances  on  which  the  result  depends,  and  we  are  generally 
right  in  assuming  that  an  experiment  which  gives  a  certain  result 
on  three  successive  days  will  do  so  always.  But  even  this  some- 
times depends  on  the  fact  that  the  apparatus  is  not  disturbed,  and 
that  the  housemaid  has  not  come  in  to  dust  the  room.  This  may 
be  difficult  to  secure  in  a  laboratory,  but  it  is  possible.  Here  lies 
the  difference.  In  the  upper  regions  of  the  atmosphere  it  is 
impossible,  and  we  are  never  sure  whether  some  unseen  hand  has 
not  made  a  clean  sweep  of  some  important  condition. 

"When  we  cannot  control  accessory  circumstances  we  must 
eliminate  them  by  properly  combining  the  observations  and 
increasing  their  number.  The  advantage  does  not  lie  altogether 
on  the  side  of  experiment,  because  the  very  identity  of  condition  ■ 
under  which  the  experiment  is  performed  gives  rise  to  systematic 
errors,  which  Nature  eliminates  for  ns  in  the  observatiooal  sciences. 
In  the  latter  also  the  great  variety  in  the  combinations  which  offer 
themselves  allows  us  to  apply  the  calculus  of  probability,  so  that  in 
any  conclusion  we  draw  we  can  form  an  idea  of  the  chance  that 
we  are  wrong.  Astronomers  are  in  the  habit  of  giving  the  value 
of  the  "  prt  bable  error  "  in  the  publication  of  their  observations. 
Meteorologists  have  not  adopted  this  custom,  and  yet  their  science 
lends  itself  more  readily  than  any  other  to  the  evaluation  of  the 
deviations  from  the  mean  result,  on  which  the  determination  of 
the  probable  error  depends.  We  look  forward  to  the  time  when 
weather  forecasts  «ill  be  accompanied  by  a  statement  of  the  odds 
*liat  the  prediction  will  be  fulfjUed. 
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The  calculation  of  the  probability  that  any  relationship  we  may 
trace  in  different  phenomena  indicates  a  real  connection,  seems  to 
me  to  be  vital  to  the  true  progress  of  Meteorology,  and  although 
I  have  on  previous  occasions  drawn  attention  to  this  matter,  I 
should  tike  once  more  to  lay  stress  on  it. 

The  particular  case  I  wish  to  discuss  (though  the  methods  are 
not  restricted  to  this  wise)  is  that  in  which  one  of  the  two  series 
of  events  between  which  relationship  is  to  be  established  has  a 
definite  period,  and  it  is  desired  to  investigate  the  evidence  of  an 
equal  period  in  the  other  series. 

As  an  instance  we  may  take  the  investigation  of  a  connection 
between  the  Moon  and  earthquakes,  or  between  sun-spots  and 
rainfall.  The  question  to  be  decided  in  these  cases  would  be ;  Is 
there  a  lunar  period  of  earthquakes  or  an  eleven  years'  sun-spot 
period  of  rainfall  ? 

Everyone  famiUar  with  Fourier's  analysis  knows  that  there  is 
a  lunar  or  sun-spot,  or  any  other  period  in  any  set  of  events  from 
volcanic  eruptions  down  to  the  birth-rate  of  mice ;  what  we  want 
to  find  out  is  whether  the  periodicity  indicates  a  real  connection 
or  not. 


A  lunar  effect  on  earthquakes  is  in  itself  not  improbable,  as  we 
may  imagine  the  final  catastrophe  to  be  started  by  some  tidal 
deformation  of  the  Earth's  crust.  The  occurrence  of  over  7000 
earthquakes  in  Japan  has  been  very  carefully  tabulated  by  Mr.  Knott 
according  to  lunar  hours,  who  found  the  Kourier  coefficient  for  the 
lunar  day  and  its  three  first  sub-multiples  to  be  io'3,  17-9,  10-9, 
3-97  ;  the  expectancy  on  the  hypothesis  of  chance  distribution  for 
these  coefficients  I  find  to  be  ig'3,  157,  io-6,  5-02.  The  com- 
parison of  their  numbers  disproves  the  supposed  connection.  On 
the  other  hand,  the  investigations  of  Mr.  Davison  on  solar 
influence  have  led  to  a  result  much  in  favour  of  such  influence  ; 
the  amplitude  found  being  In  one  aeries  of  observations  equal  to 
five  times,  and  in  the  other  to  fifteen  times  the  expectancy.  The 
probahihty  that  so  large  an  amplitude  is  due  to  accident  in  the 
first  case  is  one  in  30Q  millions,  and  in  the  second  the  probability 
of  chance  coincidence  would  be  represented  by  a  fraction,  which 
would  contain  a  number  of  over  70  in  the  denominator.  We  may, 
therefore,  take  it  to  be  established  that  the  frequency  of  earth- 
quakes depends  on  the  time  of  year.  With  not  quite  the  same 
amount  of  certainty,  but  still  with  considerable  probability,  it  has 
also  been  shown  that  earthquake  shocks  show  a  preference  for  the 
hours  between  9  a.m.  and  noon. 

A  great  advantage  of  the  scientific  treatment  of  periodical 
occurrences  hes  in  the  fact  that  we  may  determine  d  priori  how 
many  events  it  is  necessary  to  take  into  account  in  order  to  prove 
an  effect  of  given  magnitude.  Let  us:agree,  for  instance,  that  we 
are  satbfied  with  a  probability  of  a  million  to  one  as  giving  n" 
2h2 
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reasonable  security  agaiost  a  chance  coiocidence.  Let  tLere  be  a 
periodic  effect  of  such  a  nature  that  Ihe  ratio  of  the  occurrence  at 
tbe  time  of  maximum  to  that  at  the  time  of  loinimum  shall  be  as 
j  +  \  to  1,  theu  the  number  of  obseriations  to  establish  such  au 
effect  is  given  by  the  equation  n=^Sfit^/K'. 

If  there  are  one  per  et^nt.  more  occurrences  at  tbe  time  of 
maximum  than  at  thi?  time  of  minimum,  X^='oi,  and  i'  if  equal  to 
two  millions.  If  the  effect  is  j  per  cent.,  the  number  of  events 
required  to  establish  it  is  8o,ooo. 

To  illuBtrate  these  results,  1  taJie  as  a  further  example  a  suggested 
connection  between  the  occurrenceof  thunderstorms  and  the  relative 
poeitioQ  of  Hun  and  Moon.  Among  the  various  statistical  investi- 
gations  which  have  been  made  on  this  point,  that  of  Mr.  McDowall 
lends  itself  most  easily  to  treatment  by  tbe  theory  of  probability. 
One  hundred  and  c ighty-t«-o  thunderstorms  observed  at  Greenwich 
during  a  period  of  T4  years  have  been  plotted  by  Mr.  McDowull 
as  distributed  through  the  different  phases  of  the  Moon,  and  seem 
t«  show  a  striking  connection.  I  have  calculated  the  principal 
i'ourier  coefficient  from  the  data  supplied,  and  find  that  it  indicates 
a  lunar  periodicity,  giving  for  the  ralio  of  the  number  of  thimder- 
Btorma  near  Kew  Moon  to  that  near  ¥u\l  Moon  the  fraction  S'l  7 
to  4-83  ■ 

This  apparently  indicates  a  very  strong  effect,  but  the  inequality 
is  only  twice  as  great  as  that  we  should  espect  if  thnnderstorms 
were  distributed  quite  nt  random  over  the  month,  nod  the  proba- 
bility of  a  true  connection  is  only  ahoub  so  to  1.  No  decisive 
conclusion  can  be  founded  oji  this,  the  number  of  thunderstornis 
taken  into  account  being  far  too  small.  We  might  dismiss  as 
equally  inconclusive  most  of  the  other  researches  published  on  the 
subject  were  it  not  for  a  remarkable  agreement  among  them,  that 
a  larger  number  of  storms  occtu'  near  New  Moon  than  near  Full 
Moon. 


I  believe  that  the  curve  which  connects  the  intensity  oith  the 
period  will  p!ay  an  important  role  in  meteorology.  It  is  a  curve 
which  ought  to  have  a  name,  and  for  want  of  a  better  one  I  have 
suggested  that  of  periodograph.  To  tnlie  once  more  barometric 
variations  as  an  exnmple,  it  is  easy  to  see  that  just  as  in  tbe  case 
of  white  light  the  periodc^raph  would  be  zero  for  very  short,  and 
probably  also  for  very  long  periods.  There  must  be  some  period 
for  which  intensity  of  variation  is  a  maximum.  Where  is  that 
masimum?  And  does  it  vary  according  to  locality'?  The  answer 
to  these  questioiis  might  give  ua  valuable  information  on  the 
difference  of  climate.  Once  the  periodograph  has  been  obtained, 
tbe  question  of  testing  the  reality  of  any  special  jieriodicity  is  an 
extremely  simple  one.  If  h  be  the  height  of  tbe  periodograph, 
the  probability  that,  during  the  time  interval  chosen,  the  square  of 
thp  Fourier  coellicient  shoidd  exceed  l-h  is  c-*'.     If  wi-  wish  this 


quantity  to  be  less  tban  a  million,  it  must  be  about  1 1  ;  so  that  in 
order  to  be  reasonably  certain  tbat  aoy  periodicity  indicates  the 
existence  of  a  trcily  homogeneous  variation,  the  square  of  the 
Pourier  coefficient  found  shonld  not  be  less  than  ii  times 
the  corresponding  ordinate  of  a  periodngraph. 

I  have  calculated  in  detail  the  periodograph  of  the  changes  of 
magn.'tic  declination  at  Grfeewich,  taking  as  basis  the  observations 
published  for  the  35  years,  1871-95.  It  was  not  perhaps  a  very 
good  example  to  choose,  on  account  of  the  complications 
introduced  by  the  secular  variation,  but  my  object  was  to  test  the 
very  persistent  assertions  that  have  been  made  as  to  the  reality 
of  periodic  changes  o£  26  days  or  thereabouts.  The  first 
suggestion  of  such  a  period  came  from  Hornstein,  of  Prague, 
who  ascribed  the  cause  of  the  period  to  the  time  of  revolution 
of  the  Sun  round  its  axis.  He  only  discussed  the  records 
for  one  year's  observations,  but  the  evidence  he  offered  was 
sufficient  to  impress  Clerk  Ma:(well  with  its  genuineness.  Since 
Hornstein's  first  attempts  a  great  many  rough  and  some  very 
elaborate  efforts  have  been  made  by  himself  and  others  to 
prove  a  similar  period  in  various  meti^orological  variations.  The 
period  found  by  different  computers  differed,  but  there  is  a  good 
deal  of  latitude  allowed  if  the  rotation  of  the  Mun  really  has  an 
effect  on  terrestrial  phenomena,  because  the  ansular  velocity  of 
the  visible  solar  surface  varies  wirli  the  latitude.  Hornstein  himself 
and  some  of  his  followers  deduced  a  period  not  differing  much 
from  26  days,  while  Prof,  Frank  BigeJow,  usino  a  large  quantity  of 
material,  finds  26-68  days,  and  Eckholiu  and  Arrhenius  return  to 
26  days,  or,  a»  they  put  it  more  accurately,  to  28-929  days.  The 
two  latter  investigators  do  not,  however,  adopt  the  idea  that  this 
periodicity  is  due  to  the  rotation  of  the  Sun.  None  of  these 
periods  can  stand  the  test  of  accurate  investigation. 

As  the  result  of  my  calculations  I  can  definitely  state  that  the 
magnetic  declination  at  Greenwich  shows  no  period  between  25-5 
and  27-5  days  having  an  amplitude  as  great  as  6"  of  arc.  The 
infiuence  of  solar  rotation  on  magnetic  v.-iriation  may  therefore  be 
considered  to  be  definitely  disproved. 

The  subjects  with  which  our  subsection  is  concerned  deal  with 
^ts  which  are  revealed  to  us  by  observation  more  frequently 
than  by  experiment.  There  is  in  consequence  a  very  real  danger 
that  the  importance  of  observation  misl^ids  us  into  mistaking  the 
means  for  the  end,  as  if  ob^rvation  alone  could  add  anything  to 
onr  knowledge.  An  observation  made  for  its  own  sake,  and  not 
for  some  definite  scientific  object,  is  a  useless  observation ;  perlupe 
worse  than  useless,  because  it  encumbers  the  shelving  space  in  our 
brains,  which  is  no  more  unlimited  than  that  in  our  libraries. 
Science,  is  not  a  museum  for  the  storage  of  disconnected  facte  and 
tte  amusement  o¥-  the  collecting  enthusiast.    I  dislike  the  name 
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"  observatory ''  for  t.he  astroiiomica!  workshop,  for  the  same  reason 
that  I  should  dislike  my  body  to  be  called  a  food  receptacle.  Yaxas 
observing  dome  would  be  uaelesB  without  your  computing 


and  your  study.  What  you  want  is  an  Astronomical  Laboratory, 
a  Meteorologit'al  or  Magnetic  Laboratory,  attaching;  to  the  worft 
•'  laboratory  "  its  true  meaning,  which  is  a  workshop  in  which  eyes 
and  hands  and  brains  unite  in  producing  a  combined  result. 

The  problems  which  conErojit  the  astronomer  being  more  definite, 
than  those  of  Meteorology,  Astronomy  has  grown  under  the- 
stimulus  of  a  healthy  tradition.  Hence  it  it  generaUy  recognized, 
at  any  nite  in  the  principal  observatories,  that  the  advance  o£ 
knowledge  is  the  chief  function  of  the  observer.  NeTcrthelessj 
the  President  ot"  the  Astronomical  Department  of  Section  A  la^ 
year  (Professor  H.  H.  Turner)  has  found  it  necessary,  in  hit 
admirable  address,  to  warn  us  against  the  danger  there  is,  that  th» 
astronomer  should  allow  himself  to  he  swallowed  up  in  a  routins 
work  and  mere  drudgery. 

The  descent  \i  easy:  Ton  begin  by  being  a  scientific  man,  yoo 
become  an  observer,  then  a  maehine,  and  finally- — if  all  goes  well — 
you  design  a  new  eyepiece. 

If  such  a  danger  exists  in  Astronomy,  what  shall  we  say  about 
Meteorology?  That  science  is  bred  on  routine,  and  drudgery  is. 
often  its  highest  ambition.  The  heavens  may  fall  in,  but  the  wet 
bulb  must  be  read.  Observations  are  essential,  but  though  you  may 
never  be  able  to  observe  enough,  1  think  you  can  observe  too 
much.  I  do  not  forget  the  advances  which  Meteorology  has  made 
in  recent  years  ;  but  if  you  look  at  these  advances,  1  think  you  will 
find  that  most  of  them  do  not  depend  on  the  accmnulation  of  a 
vjwt  quantity  of  material.  The  progress  in  some  cases  has  come 
through  theory,  as  in  the  applications  of  Thermo-dynamics,  or 
through  special  experiments,  as  by  kite  and  balloon  observations^ 
and  when  it  has  come  through  the  ordinary  channels  of  observation, 
only  a  comparatively  short  period  of  time  has  been  utilized.  It 
would  not  he  a  great  esaggeration  to  say  that  Meteorology  baa 
advanced  in  spite  of  the  observations  and  not  because  of  them. 


Most  earnestly  do  I  believe  that  the  subjects  of  Meteorology 
and  Terrestrial  Magnetism,  and  possibly  also  of  Atmospheric 
Electricity,  could  be  most  quickly  advanced  at  the  present  moment, 
if  all  observations  were  stopped  for  6ve  years,  and  all  the  energy 
of  all  observers  and  eomputors  concentrated  on  the  discussion  of 
the  results  obtained,  and  the  preparation  of  an  improved  scheme 
of  observation  for  the  future.  When  we  have  made  up  our  minda 
what  to  do  with  the  observations,  w  hen  we  have  actually  done  it  j 
when  we  know  where  our  present  instruments  require  refining  or 
supplementing,  and  especially  when  we  have  found  out  whether 
we  have  not  spent  much  tijne  and  trouble  on  unnecessary  detail, 
then  the  time  will  have  arrived  for  us  to  draw  up  an  economical, 
sufficient,  and  efficient  scheme  of  observations.     At  present  we  are 
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Oefc  ld(^-]  ,  MeieQrJrom  a  Radiant  near  ^omal  mt. 

disinclined  to  discontinue  observations,  though  recognized  as 
useless,  for  fear  of  causing  a  break.  We  make  ourselves  slaves  to 
so-called  "continuity,"  which  is  important,  but,  may  be,  and  I 
lielieve  is  being,  too  dearly  purchased. 

There  are  no  doubt  some,  though  probably  not  very  many, 
observations  which  it  is  necessary  to  carry  on  continuously  over 
long  periods  of  time.  But  at  present  we  are  groping  in  the  dark, 
and  go  on  observing  everything,  and  always  in  the  hope  that  some 
time  the  observations  might  prove  useful.  Our  whole  point  of 
Tiew  in  this  respect  wants  altering.  We  should  fix  on  our 
problem  first  and  then  provide  the  observations  which  are  necessary 
for  the  solution  of  the  problem.  Let  us  restrict,  in  the  first 
instance,  the  secular  observations  to  the  smallest  number,  and 
concentrate  our  attention,  for  short  periods  of  time,  on  some 
special  question.  Let  us  have,  for  instance,  two  or  three  years  of 
thunderstorm  observations,  all  countries  joining  in  concentrating 
their  energies  to  the  elucidation  ot*  all  the  various  features  of  their 
phenomena.  When  that  is  accomplished  it  will  probably  be  found 
that  thunderstorms  mav  be  left  to  shift  for  themselves  for  a  while, 
and  attention  might  be  directed  to  some  other  matter.  The  whole 
question  of  lunar  influence  on  Meteorological  phenomena  might  be 
settled  in  a  comparatively  short  space  of  time,  if  the  civilized 
cjountries  of  the  world  could  agree  to  record  all  observations 
<iuring  a  few  years  according  to  lunar  instead  of  solar  co-ordinates. 
Other  problems  will  readily  suggest  themselves  to  you,  and  several 
might  possibly  be  dealt  with  simulta,neously. 

The  great  reform  I  have  in  view  is  this : — Before  you  observe, 
^ftnake  sure  that  your  observations  will  be  useful  and  will  help,  to 
^inswer  a  definite  question. 

I  hope  that,  though  my  frankly  outspoken  criticisms  may  not 
<2ommand  universal  assent,  you  will  agree  that  there  is  some 
foundation  for  them,  and,  if  so,  the  time  is  obviously  not  well 
"C^hosen  when  observational  science  can  be  separated  from  its 
^tnathematical  and  experimental  sisters.  We  hope  that  CosmicaJ 
IPhysics  may  remain  an  integral  portion  of  8ection  A,  and, 
t:hough  we  acknowledge  our  weaknesses,  we  claim  to  have  also 
something  to  teach. 


Meteor  from  a  Radiant  near  Fomalhaut. 

"While  watching  the  sky  on  August  25,  at  10^  50"^,  a  rather 
conspicuous  meteor  with  a  thick  train  of  sparks  crossed  my  zenith, 
traversing  a  path  of  45°  from  319^  +40"  to  256°  +76°.  It  had  a 
dull  nucleus  of  perceptible  diameter,  though  I  rated  it  as  only 
2nd  mag.,  and  its  duration  of  flight  equalled  about  7  seconds. 
The  meteor  sailed  very  slowly  across  the'  sky,  and  seemed  to  find 
great  difficulty  in  struggling  through  the  air. 
'  Mri  C.  L.  Brook,  of  Meltham,  near  Huddersfield,  also  observed 
the  meteor,  and  described  it  as  a  small,  dull  fireball  moving  slowly 


and  increanng  in  brightne^a  towards  the  end.     Mag.  4  to  2     la  ni 
duntion  3J  seconds.     Path  304'   —16^10287^'  — 8|^. 

The  two  obserTation'f  were  made  under  very  favourable  cirt^tK.  :wo- 
fltancee,  and  show  tbat  the  meteor  was  a  belated  member  oF"  * 
shower  at  339"  —26'  near  Fomalhaut  in  Piscis  Australis.  IZTbo 
heights  of  the  object  were  from  65  to  57  miles  from  over  2  '"^'-J? 
S.  of  Badstock,  Somerset,  to  5  miles  E.  of  Hay,  Hereft^^' 
Length  of  path  59  miles  and  velocity  11^  miles  per  second  f roi^^^, ' 
mean  of  the  two  estimates  of  duration.  The  radiant  was  near^^* 
horizon  in  S.S.E.  at  the  time,  and  the  meteor  is  interesting  ~^^ 
supplving  further  evidence  of  the  fact  that  the  long-pathed,  v^*~^ 
slow-moving  meteors  are  almost  invariably  directed  from  radium* 
near  the  horizon  in  the  S.  or  W.  sky. 

It  would  be  iLiefuI  to  hear  of  further  descriptions  of  the  mete-  ^ 
or  of  any  of  the  following  objecta  which  have  been  selected  fr^ 
a  numlwr  of  recent  observations  obtained  at  Bristol  and  Melthi* 


Observed  at  Bristol. 
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Observation^  during  the  last  few  years,  from  about  the  middle 
of  August  to  the  middle  of  September,  have  proved  that  there  are 
two  well-defined  southern  showers  in  Capricomus  and  E.  region 
of  Aquarius,  from  the  points  323°  —  24°  and  353°  —11°. 

Bisjiopston,  Bristol,  W.  F.  DBNlHlfa. 

1902,  Sept.  14. 


Solar  Stars  *. 

De.  Schuster,  as  everyone  knows,  thinks  for  himself,  and  thinks 
definitely.  His  conclusions,  moreover,  are  based  on  exact  know- 
ledge, and  he  is  accustomed  to  bring  them,  when  they  admit  of  it, 
to  strict  numerical  trial.  What  he  writes,  then,  must  always 
meet  with  respectful  attention,  especially  when  the  subject  treated 
of  is  of  such  particular  interest  as  that  of  the  mutual  relations  of 
stellar  families. 

The  status  of  solar  stars  cannot  be  determined  offhand.  A 
number  of  difficult  and  delicate  questions  have  first  to  be  answered, 
and  their  ramifications  go  deep  down  to  the  very  foundations  of 
astrophysical  science.  To  trace  them  out  in  detail  would  need 
years  of  experiment  and  volumes  of  exposition.  It  must  suffice 
for  the  present  to  recognize  that  they  exist,  and  may,  for  anything 
we  can  tell,  be  of  veiy  wide  import.  Dr.  Schuster,  meanwhile, 
has  adopted  the  promising  course  of  seeking  in  the  Sun  a  key  to 
the  riddles  set  by  the  stars.  The  Sun,  at  any  rate,  presents  a 
broad  disc,  open  to  inspection;  the  stars  are  "atoms  of  intensest 
light,"  defying  localized  scrutiny.  They  present  to  us  in  short- 
hand what  is  written  at  full  length  on  the  solar  page.  If  our 
enquiries  are  to  be  ordered  aright,  they  must  then  begin  with  the 
fair  text,  although  it  convey  meanings  often  hard  to  understand. 

Dr.  Schuster  tabulates  at  page  12  of  his  reprinted  paper  some 
instructive  results,  calculated  by  himself,  chiefly  from  Bitter's 
data,  as  to  "  the  density,  the  pressure,  and  the  temperature  of  a 
star  having  the  same  mass  and  size  as  the  Sun  ;  and  behaving 
like  a  perfect  gas  in  a  state  of  convective  equilibrium.''  And  first 
we  notice  the  "  curious  fact,"  which,  as  the  author  says,  "  is  not 
perhaps  without  significance,"  that  the  computed  central  density 
"  is  only  very  little  in  excess  of  the  density  which,  according  to 
the  most  careful  recent  estimate,  is  to  be  ascribed  to  the  central 
portion  of  the  Earth,  and  again,  that  that  estimate  i&  very  little  in 
■excess  of  the  density  of  soHd  iron."  The  figure  arrived  at  is  8*44 
times  the  density  of  water ;  but  it  corresponds  to  the  inconceivable, 
though  far  from  unlikely,  pressure  of  approximately  8500  billion 
atmospheres.  Halfway  to  the  surface  the  compactness  of  the 
solar:  globe  nearly  equals  that  of  hematite,  the  pressure  having 
diminished  to  less  than  one  quarter  its  maximum  value ;  while, 

•  *  'The  Evolution   of  Solar  Stars.'     By  Prof.   Ai-thiir  Schustel-,  F.B.S. 
Proceedings  Bbyal  Philosophical  Society  of  Glasgovr,  6  November,  1901. 
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forty-four  thousand  miles  stUl  higher  up,  or  at  a  level  about 
260,000  milea  from  the  oentre,  the  compressed  vapours  aud  gases 
undBra  weight  of  superiutumbent  atrataequivaleuttooue-tbousani 
billiou  atmospheres,  possess  the  dtiDsity  of  gypsum.  All  this  ii 
very  much  what  might  have  been  expected  ;  but  the  accompanying 
temperatures  pass  tlie  bounds  of  credibility.  They  depend,  to 
some  extent,  upon  the  aasuraed  nature  of  the  substance  or  sub- 
staucee  couatituting  the  Sun,  and  the  figures  in  the  Table  applj' 
to  hydrogen  in  its  ordinary  diatomic  state.  Its  temperature  at  the 
ceotre  of  the  solar  globe  comes  out  24  million  degrees  centigrade  ; 
while  if  monatumic  iron  be  substituted,  the  estimate  has  to  be 
raised  to  672  million  degrees  !  Thermal  arithmetic  breaks  down 
long  before  this  transcendental  pitch  is  attained.  Such  numbers 
are  without  meaning  ;  they  stand  for  no  facts  ;  they  convey  no 
ideas.  Indeed,  they  are  given  only  as  Uluatrating  the  failure  of 
the  process  by  which  they  were  arrived  at— a  failure  due,  as 
Dr.  Schuster  expressly  mentions,  to  the  incompleteness  of  the 
data  serving  as  the  basis  of  his  equations,  wluch  included  no 
allowance  for  effects  of  radiation,  couductiou,  or  diminishing 
comprcBsibilitj  towards  the  centre. 

His  discussion  of  convective  action  within  the  body  of  the  Sun 
is  all  the  more  important  because  of  the  inadequate  attention 
sometimes  paid  to  that  leading  trait  of  the  solar  economy.  Thus, 
he  shows  that,  since  the  whole  oE  the  heat  contained  iu  a  super- 
ficial layer  370  metres  thick  is  radiated  away  into  space  in  each 
second  of  time,  this  shell  of  exhausted  matter  has  to  be  replaced, 
second  by  second,  from  the  interior,  if  the  thermal  outflow  is  to 
be  maintained ;  and  he  computes  at  one  thousand  miles  an  hour 
the  velocity  of  the  currents  by  which  the  exchange  is  effected, 
allowing  a  press ure-diSerence  of  one  atmosphere  between  the 
ascending  and  descending  Uows  :  unless,  that  is  to  say,  an  appreci- 
iible  portion  of  the  heat  be  supplied  by  some  such  means  as 
interior  radiation.  This  seems  unlikely,  but  the  possibility  is  held 
by  our  author  in  reserve.  What  remains  certain  is  that  the 
imperative  necessity  for  the  transport  of  healed  materials  from 
within  outward  determines  the  mode  of  circulation  in  the  vast 
organism  which  has  for  us  literally  a  vital  interest.  What  is  true 
of  the  bun  is  true  of  the  stars.  They  necessarily  radiate  more 
intensely  in  proportion  to  tlie  rapidity  with  whicli  stores  of 
energy  can  be  brought  to  the  surface ;  and  this  augments  with  the 
efiectiveness  of  gravity,  but  slackens  with  the  growth  of  viscosity. 
The  extraordinary  superficial  lustra  belonging  certaiidy  to  helium 
and  hydrogen  stars,  and  probiibly  to  giant  stai-s  of  the  solar  type, 
like  Capella  and  Canopus,  shows  conclusivelj'  that,  in  the  more 
primitive  globes  as  nell  as  in  some  with  a  more  "advanced" 
spectrum,  the  balance  of  conditions  strongly  favours  sah-photo- 
spheric  mobility. 

On  the  thorny  subject  of  relative  stellar  temperatures.  Dr. 
Schuster  makes  some  useful  remarks.     Indefinlteness  of  phrase- 
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«]Iogy  here,  as  m  nuaij  other  cases,  has  tended,  be  says  with 
'truth,  to  eoofuae  the  issue.  The  validity  of  "  Lane's  Law,"  that 
gaseous  bodies  grow  hotter  as  they  contract,  cannot  be  tested  by 
«ibaervatioas  from  the  outside.  And  ouly  observations  from  the 
outside  are  possible  to  us,  "  We  do  not,''  he  continues,  "  observe 
the  temperature  of  the  centre,  or  the  temperature  of  the  gaseous 
mass  beloiv  the  phutosphere,  and  it  is  with  this  temperature  that 
the  theoretical  analysis  deals.  What  we  can  observe  is  the 
-photosphere  and  the  absorbing  layer  above  it,  and  the  tempera- 
-tares  of  these   portions  of  the  Sun  are  not  touched   by  Lane's 

theory The  surface  of  a  star  is  pouring  out  energy  in  the  form 

oE  radiation,  and  the  temperature  of  the  surface  will  depend  on 
the  balance  of  a  number  of  delicately  poised  conditions." 

That  it  is  higher  for  8iriun  than  for  solar  stars,  he  considers  to 
!«  proved  by  the  results  of  Professor  Nichols's  experiments  on 
stellar  !i eat- radiation,  lately  carried  out  with  the  utmost  eare  at 
the  Yerkes  Observatory.  They  indicated  tlie  possession  by 
-Arctui'Us  of  double  the  heat-power  of  Vega,  although  we  receive 
i'rom  each  object  approximately  the  same  amount  of  ligbt  The 
ti^ious  inference  is  drawn  by  Dr.  Schuster  that  the  maximum  of 
energy  being  situated  considerably  lower  down  in  the  Arcturian 
than  in  the  Vegan  spectrum,  it  must  Ije  derived  from  a  propoition- 
Qtely  cooler  source.  But  when  we  take  into  account  the  respective 
effects  of  absorption  in  the  atinospheres  of  the  two  stars,  we  find 
the  grounds  foi*  the  inference  to  disappear  ;  for  in  solar  stars  the 
shortest  wave-lengths  are  predominantly  arrested,  while  in  Sirian 
stars  they  issue  forth  almost  unimpeded.  A  reddish  veil  covers 
the  discs  of  the  former  class  of  objects.  Its  removal  would  at 
once  give  a  great  extension  to  their  ultra-violet  spectra,  and  cause 
them  to  show  tbe  steely  glitter  of  Golcouda  brilliants  instead  of 
the  "  ofE-colour  "  assimilating  them  as  they  are  rather  to  Cape 
diamonds.  Under  these  impossible  circumstances  the  comparison 
of  the  relative  heat-  and  light-strength  of  Vega  and  Arcturus 
would  be  legitimate  and  might  be  instructive ;  as  things  actually 
are,  it  is  one-sided  and  misleading. 

X)irect  methods  thus  fail  to  breach  the  walls  of  this  problem, 
bnt  indirect  approaches  to  them  have  been  eHected  not  altogether 
\ritbout  success.  Especially,  the  confrontations  instituted  by 
Sir  Norman  Lookyer  and  Ur.  Seheiner  of  the  spectral  lines  moat 
prominent  severiiliy  in  Sirian  and  solar  stars  have  made  it  clear 
that  the  prevalent  conditions  in  the  reversing-layers  of  the  first 
kind  approximate  to  those  present  in  the  electric  spark,  while  the 
arc  reproduces  quite  closely  the  state  of  tbe  vapours  causing  the 
Eamiliar  Frauo h of er  -  absorption.  But  whether  differences  of 
temperature  are  the  genuine  equivaleuta  of  the  observed  varieties 
in  the  mode  of  Innjinous  excitement,  is  a  point  which  becomes, 
year  by  year,  more  arduotia  of  decision. 

The  usual  lines  of  thought  are  followed,  in  the  discussion  we 
are  now  considering,  as  regards  the  successive  development  of 
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helium,  hydrogen,  nod  solar  stars.  Their  diversities  are,  howsTer, 
explaiued  on  quite  novel  principles.  The  crux  of  the  matter 
resides,  as  Dr.  Schuster  notes  with  his  customary  acumen,  in  the 
griiduitl  thinning-out  of  the  hydrugen -lines  jiari  passu  with  the 
wideriing  of  the  cftleium-lineB.  8ii'  WilliRin  and  Lady  Hu^iss 
connect  this  progresaive  eschanga  of  intensities  with  the  slow 
increase  in  the  power  ot"  surface-gravity  incidental  to  the  advancu 
of  coodeusation,  Oiir  present  author,  who,  by  the  way,  admits 
only  provisionally  the  calciuni  origin,  of  U  and  K,  believes  ihaC 
hydrogen  is  actually  soaked  up  by  ageing  globes,  and  so  tends  W 
disappear  from  their  atmospheres.  And  helium  goes  by  the  same 
rood,  but  sooner.  Changes  In  the  quantity  of  material  preseut 
are  then  assumed  for  the  jiurpose  of  accounting  for  spectral 
varieties.  Nevertheless,  we  have  tangible  proof  that,  in  the  Sun 
at  all  events,  prodigious  volumes  ot"  both  hydrogen  and  helium 
continue  to  e:iist.  An  envelope  mainly  composed  of  tbeni,  fivB 
thousand  miles  in  depth,  should  certainly  suffice,  apart  from 
countervailing  influences,  to  produce  any  conceivable  spectroscopie 
effect.  That,  in  their  absence,  it  would  indeed  do  bo,  is  demon- 
strated  by  the  occasional  emergence,  in  the  penumbrro  of  sun-spots, 
of  strong  helium -absorption.  By  a  passing  disturbance  in  the 
Sun,  accordingly,  the  normal  condition,  in  Ibis  respect,  of  hehum- 
stars  is  visibly  evoked.  Moat  probably,  the  darkening  of  D,  « 
\  6678— thrice  recorded  byl'ather  Cortie  in  1883— testifies  to 
escape  of  helium  from  the  interior  due  to  relief  of  pressure  in  ' 
spotted  neighbourhood.  But,  in  any  case,  the  fact  is  most  signifi- 
cant that  the  released  gas  is  in  a  condition  to  absorb,  while 
chromospheric  helium  is  non-absorbent.  Further,  the  abrupt 
spectral  changes  of  certain  comets  during  their  approach  towards 
and  withdrawal  from  the  Sun,  the  blazing  of  hydrogen  and  heliuM 
in  long-period  variables  near  maximum — above  all,  the  replacen 
oE  Bt«llar  by  nebular  rays  in  waning  temporary  stars, — leave  no 
doubt  that  substances  need  not  be  removed  to  become  non-appareot. 
Thf^  chemical  constitution  of  Kovfe  remains  the  same  throughout 
the  multiplied  alterations  of  their  light-vesture.  "What  does  r 
remain  the  same  is  evidently  the  mode  of  their  iDumination.  And 
Professor  Dewar,  in  his  Belfast  Address,  made  a  demand  that  will 
surely  he  complied  with,  when  he  called  for  a  revision  of  theories 
attributing  the  "  more  permanent  differences  between  the  spectm 
of  different  stars  to  differences  of  temperature,  and  a  fuller 
consideration  of  the  question  whether  they  cannot  with  betttf 
reason  be  explained  by  differences  in  the  electric  conditions  whidn 
prevail  in  stellar  ahnospheres." 

Dr.  Schuster  holds  gaseous  nebula)  to  represent  the  tenuous 
leavings  of  primordial  aggregationary  processes.  By  the  feettW 
gravitative  pull  of  inchoate  stars,  neither  hydrogen  nor  helium 
could  be  held  under  control.  They  were  hence  at  liberty  to  diffoM 
through  boundless  fields  of  space,  where  they  may  still  be  seen  to 
glow  at  large.      They  have,  however,  been  partially  recaptureij 
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mna&  the  co-existent,  condensing  masses  of  matter  acquired  by 
d^reea  power  to  annex  tlieni  in  the  form  of  atmospheres,  more  or 
Jess  estenBiTe  according  to  the  copioDsness  of  the  gaseous  supplies 
at  hand.  Stellar  composition  may  then,  in  our  author's  opinion, 
Tary  with  the  local  chemistry  of  space.  All  of  which  may,  or  may 
not,  be  true.  The  far  backgronnd  of  time  is  lit  only  by  fitful 
glimmers,  quite  possibly  of  the  will-o'-the-wisp  kind, 

A  paper  replete  with  original  suggestions  concludes  with  a 
-telling  protest  against  the  indiscriminate  application  of  the 
doctrine  of  nniformity,  "  which  has  always,"  the  writer  says, 
"proved  a  fallacious  guide."  Had  such  a  law,  he  continues, 
"reigned  at  creation,  there  could  have  been  no  life,  for  there  can 
<m\j  be  uniformity  in  death  ;  but  if  there  were  sufficient  diversity 
«f  position,  of  mixture,  and  composition,  to  allow  of  aggregations 
<if  matter  culminating  in  the  formation  of  worlds,  we  may  be  sure 
~tiiat  we  shall  be  able  to  trace  that  diversity  in  the  present 
«oompositio(i  oi  the  stellar  system.  The  universe  shows  law,  order, 
atnd  regularity,  but  it  refuses  to  be  forced  from  birth  to  death 
"trough  a  single  channel.  There  is  uniformity  no  doubt,  but  it  is 
^  nniformity  which,  at  all  times,  and  in  all  places,  is  relieved  hy 
^mdless  variety."  Agwbs  M.  Ci*:bkb. 
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^'NoT  to  know  me,"  says  Milton,  "argues  yourselves  unknown," 
^md  upon  a  cognate  principle  it  may  well  be  affirmed  that  to  be 
ogDorant  of  Miss  Gierke's  admirably  complete  compendium  of  the 
^tory  of  the  astronomy  of  the  last  hundred  years  is  practically 
equivalent  to  the  forfeiture  of  any  legitimate  claim  to  be  considered 
an  astronomer  at  all.  Inasmuch,  however,  as  seventeen  years 
lave  elapsed  since  the  first  edition  of  Miss  Gierke's  now  classical 
"work  appeared,  and  that  it  is  nine  years  since  the  third  edition 
was  given  to  the  public,  it  may  not  be  uninstructive  to  review 
some  of  the  additions  to  our  knowledge  which  have  been  made 
during  this  interval,  and  to  take  some  note  of  the  directions  in 
which  it  has  been  made. 

Jn  limine,  then,  let  us  see  how  far  research  into  the  physical 
constitution  of  the  Sun  has  been  successful  since  the  year  1893, 
the  date  of  the  previous  edition  of  the  work  now  before  us ;  and 
firet  with  reference  to  tho  structure  of  sun-spots.  Now  from 
the  time  of  Alexander  Wilson  in  1769,  until  within  a  relatively 
recNit  period,  it  has  been  almost  an  article  of  faith  that  the 
i)rdiTiar3r  sun-spot  consists  of  a  funnel-shaped  depressiou  in  the 
solar  photosphere,  the  shelving  sides  of  which  we  see  as  the 
penoD^ra,  while  the  cooler  internal  nucleus  affects  the  eye  as  a 
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dark  spot,  Nav,  Sir  William  Herschel  went  ao  tar  as  to  aurir:m 
that  the  dark  portion  of  the  sim-spot  was  actually  the  comp».  i 
tively  cool  and  solid  nucleus  or  body  of  the  Sun  itself,  and  that 
all  probability  that  was  inhabited !  Thanks  to  the  persists 
attention  which  ha»  of  lat«  years  been  paid  to  solar  phenomena,  £ 
this  is  now  known  to  he  utterly  fallacious,  and  the  mighty  oc 
which  rules  our  terrestrial  day  must  be  more  accurately  describe^^ 
(as  it  was  by  the  late  Bichard  A.  Proctor)  as  "  a  bubble  "  than  n^ 
a  body  in  any  sense  possessed  of  solidity  as  we  understand  tha^ 
term.  Furthermore,  the  sequent  and  protracted  observations  of^ 
the  Kev,  F.  Hewlett,  extending  over  a  period  of  between  thirty 
and  forty  years,  coupled  with  those  made  at  the  Stonyhurst 
ObBervatorv,  have  thrown  grave  doubts  on  the  assumption  that 
sun-spots  are  depressions  at  all.  Very  valuable  advances,  too, 
have  been  made  in  tracing  the  connection  between  sun-spots  and 
faculic,  which  Professor  Hale  has  succeeded  in  photographing  over 
the  entire  solar  surface.  Nor  has  our  knowledge  of  the  chemical 
constitution  of  the  Sun's  surroundings  remained  stationary.  Up 
to  iS()5  no  terrestrial  source  of  the  familiar  orange-yellow  ray  in 
the  prominences  was  known,  but  in  that  year  Professor  Kamssy 
discovered  a  volatile  gas  in  the  mineral  known  as  clevite,  whose 
spectrum  included  this  ray,  together  with  certain  others  found  by 
Professor  Young  in  the  envelope  immediately  surrounding  the 
photosphere.  Two  notable  lines  of  calcium  which  are  conspicuous 
near  the  visible  limit  of  the  uhromospheric  spectrum,  while  others 
were  absolutely  imperceptible,  were  shown  in  1897  by  Sir  William 
and  I^dy  Hu^ins  to  owe  their  apparent  isolation  to  the  extreme 
tenuity  of  the  emitted  vapour.  In  this  same  year  Professor  Hale 
discovered  a  low-lying  stratum  of  carbon  vapour  in  the  chromo-  1 
sphere;  and  while  in  1893  Starkey  deti'cted  in  the  eclipse  photo- 
graphs the  presence  of  the  rare  metal  gallium,  Evershed'a 
photographs  taken  in  1S98  further  revealed  that  it  was  accom- 
panied by  the  equally  rare  metal  scandium,  while  Eunee  and 
Paschen  in  1896  identified  three  dark  lines  low  down  in  the  red, 
which  were  shown  in  photographs  taken  by  Higgs  and  McClean, 
with  the  fundamental  group  of  an  oxygen  series.  To  pursue  this 
fascinating  subject,  however,  would  be  to  occupy  our  limited 
space  to  the  exclusion  of  others  of  the  highest  interest,  so  we 
must  pass  to  the  consideration  of  another  branch  of  our  subject, 
and  one  of  the  most  capital  importance — that  of  the  Sun's  distance.^ 
It  is  a  very  familiar  fact  that  up  to  a  comparatively  recent  period 
the  Transits  of  Venus  were  relied  upon  as  furnishing  the  moat 
readily  available  and  reliable  means  of  determining  this  constant, 
or  that  from  which  it  ia  immediately  derived,  the  solar  parallax. 
The  experience  gained,  however,  in  1874.  and  1882  sufficed  to 
show  the  comparative  un trustworthiness  of  this  method,  for  while 
Hoozcau  deduced  a  parallax  of  8""907  (which  would  show  the  Son's 
mean  distance  from  the  Earth  to  he  only  91,727,000  miles),  the 
English  results  increased  that  distance  to  92,560,000  miles,  reduced 
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^y  IProfesBor  Harkaess's  measures  of  photographs  1092,360,000, 

-^■^id    still   further  reduced  by  Auwers'  deduction  of  92,000,000 

^*^om  the  German  heliometric  tneaaures,     A  theoretically  perfect 

^^ethod,  that  of  a  combination  of  the  constant  oE  aberration  with 

-^^o\»comb's  superb  determination  of  the  velocity  of  light,  loses 

?^oine  of  its  value  from  the  variation  in  that  constant  as  obtained 

"y    "very  high  autboritiea.     Meanwhile,  a  parallax  of  S'-So,  and  a 

^*>»i8tant  of  aberration  of  2o"'47,  has  been  adopted  in  all  the 

"^'^^■tional  Epbemerides.     In  1898,  however,  a  discovery  was  made 

"^^^    o  minute  member  of  the  almost  innumerable  cluster  of  planetoids 

**^'V'fllving  between  Mars  and  Jupiter,  which  has  siuce  received  the 

**^-*Meof  Eros,  whose  orbit  is  of  such  eccentricity  as  to  bring  it 

^^*l«ae  in  everv  thirty  years  within  15,000,000  miles  of  the  Earth.    A 

*^^*^*"ly  favourable  opposition  occurred  in  igoo,  and  no  less  than  58 

"^^li^ervatories  joined  in  the  task  of  photographing  Eroa  and  its 

^"*<iinity  on  that  occasion,  a  task  performed  with  the  most  complete 

^'•i<5cess.     As  we  write,  the  reductions  are  in  full  progress,  and  we 

"^"^^i^ht  not  to  have  long  to  wait  for  a.  result  of  the  highest  value  and 

**»^t«rest. 

nha  discoveries  made  in  connection  with  the  planets  and  their 
■^■*.t«llites  since  the  appearance  of  the  third  edition  of  the  work 
^T'-Xxder  review  need  not  detain  us  long.     Sthiaparelli's  allegation 
^^a.at  Mercury  and  Venus  rotate  but  once  on  their  axes  during  the 
^*e'riod    that  they  occupy  in    revolving   round   the  Sun,  though 
"^^Ipparently  corroborated  by  some  competent  observers,  has  been 
"Strongly  contested  by  others  of  equal  eminence.      Miss  Gierke 
"^^■pines  that  "  Schiaparelli's  period  of  225  days  (for  Venus)  must 
*>e  allowed  to  hold  the  field."     For  ourselves  we  should  prefer 
"^he  Scotch  form  of  verdict :  "  Not  proven."     Viewed  as  a  ^anet, 
"%he  work  on  our  own  Earth  may  be  dismissed  in  a  very  few  lines. 
"The    geodesical   observations  at   the   Ca]>e  will  be   immediately 
naumed,  and  the  great  Indian  arc  is  being  steadily  lengthened. 
'Vithin  the  last  three  weeks  a  most  important  paper  has  been 
read   before  the  British  Association  at  Belfast,  by  Major  S.  G. 
Borrard,  B.E.,  in  which  he  insists  on  the  uncertainty  introduced 
into  the  determination  of  latitude  by  the  deBection  of  the  plumb- 
line.     This  is  a  question  which    demands,  as  it  will  assuredly 
receive,  the  most  rigid  investigation  and  attention.     Becent  obser- 
vatioos  by  mote  than  one  of  our  leading  selenographers  seem  to 
pcMot  to  visible  evidence  of  changes  in  the  Moon  still  in  progress. 
Of  Mars  it  will  be  enough  to  say  that  "  canals "  and  cognate 
phenomena  have  been  discovered  at  an  alarming  rate  during  the 
bst  few  years.     The  Dutch,  to  use  an  expressive  vulgarism, 
apparently  "aren't  in  it"   with  the  Martians  in    this   respect. 
Photography  is  responsible  for  numerous  annual  additions  to  the 
mass  of  orbicles  revolving  between  the  orbita  of  Mars  and  Jupiter, 
^''"^ething  like  500  of  these  pocket  planets  are  now  catalogued. 
B,  to  us,  most  important  of  them  all,  Eros,  we  have  spokeu 
ther  connection  above.     The  most  important  discovery  in 
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connection  with  Jupiter  has  been  that  of  a  fifth  satellite,  first 
glimpBed  by  Proteeaor  Barnard  in  the  36-infh  Lick  Eefnictor, 
on  September  9,  1892.  If  we  can  depend  upen  the  observations 
of  Messrs.  W,  H.  Pickering  and  Douglass,  Jupiter's  Ilird  and 
iVth  satellites  rotate  on  their  axes  in  the  same  time  that  they  take- 
to  revolve  round  their  primary,  just  as  our  own  Moon  does ;  while 
the  rotation  of  the  1st  and  Ilnd  are  distinctly  swift.  This 
famisbes  a  curious  dynamical  puazle.  The  supposed  discovery 
of  a  ninth  satellite  to  Saturn  has  not  been  corroborated,  while, 
finally,  the  additions  to  our  knowledge  of  Uranus  and  Neptune 
have  been  practically  nil.  Professor  George  Forbes,  of  Edinbui-gh, 
believes  that  yet  another  planet  exists  in  the  depths  of  space 
whose  orbit  is  exterior  to  that  of  Neptune ;  but  the  moat  careful 
scrutiny  of  the  region  of  the  sky  in  which  it  should  be  visible 
(assuming  it  to  exist  at  all)  baa  failed  to  reveal  it.  But  scant 
addition  to  our  knowledge  of  the  nature  and  constitution  of 
comets  is  creditable  to  recent  years. 

It  is  to  the  photographic  plate  and  the  spettroscope  that  we 
owe  such  recent  advancea  aa  have  been  mnde  in  our  knowledge  of 
the  stellar  heavens.  The  'Draper  Catalogue'  of  the  renowned 
Harvard  Observatory  must  ever  remain  as  an  unsurpassed  record 
of  the  chemical  constitution  of  the  mysterious  bodies  which 
spangle  the  celestial  vault — revealing  as  it  does,  in  efiect,  the 
whole  process  of  stellar  evolution.  The  first  volume,  published 
in  1890,  includes  10,351  atars  down  to  about  the  Sth  magnitude, 
comprised  between  the  North  Pole  and  35"  of  South  Declination, 
The  second  volume,  soon  to  appear,  will  comprise  no  less  than 
30,000  stars  in  both  hemispheres.  Supplementing  this  splendid 
work  two  important  detailed  discussions  of  stellar  spectra  have 
been  published —the  first  in  1897  by  Miss  A.  C.  Mason,  dealing 
with  68j  bright  stars  visible  in  the  northern  hemisphere;  the 
second  by  Miss  A.  J.  Cannon,  in  1901,  with  1122  southern  stars. 
In  the  discussion  of  stellar  spectra  discoveries  of  the  highest 
interest  have  been  made.  Chief,  perhaps,  among  them  may  be 
mentioned  that  by  the  shifting  of  certain  lines  it  has  been 
shown  that  several  stars  which  appear  absolutely  single  as 
viewed  in  the  gigantic  telescopes  now  constructed,  indicates 
that  they  are  in  reality  excessively  close  binaries,  whose  orbital 
motion  in  the  line  of  sight  causes  them  alternately  to  approach  and 
recede  from  the  observer.  Among  the  more  familiar  stars  whose 
duplicity  has  been  detected  by  thia  exquisitely  dcHcate  method  of 
research  may  be  mentioned  Miiar,  fi  Anrigm,  Spica  Virginis, 
Capella,  and  Polaris.  Por  details  of  all  that  is  known  of  the 
so-called  "  NovsB  " — Nova  AurigsB,  Nova  Persei,  &c.— the  'Hiatory 
of  Astronomy '  itself  most  be  consulted  and  carefully  studied. 
.  The  structural  unity  of  the  stars  and  nebulte  has  been  as  beauti- 
fully as  convincingly  shown  by  the  perfectly  admirable  photographs 
taken  by  Dr.  Isaac  Roberts,  F.K.S,,  in  which,  as  on  a  diagram,  we 
can  trace  the  evolution  of  systems,  from  the  first  cycling  of  stu- 
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pendens  masses  of  luminous  vapour,  through  nebulous  stars, 
following  their  spiral  contour,  to  the  fully  developed  suns  of  the 
depths  of  space.  Of  the  universally  known  scheme  of  a  general 
photographic  survey  of  the  heavens,  the  bare  mention  here  will 
suffice.  It  is  still  in  progress,  and  when  complete  must  ever  form 
an  epoch  in  astronomical  research. 

But  waning  space  warns  us  that  we  must  conclude.  There  are 
numerous  points  in  the  recent  advances  in  Astronomy  on  which  we 
would  fain  have  touched,  but  we  trust  that  we  have  given  some 
idea — we  fear  more  or  less  faint — of  the  wealth  of  information 
which  awaits  the  possessor  of  this  last  edition  of  a  book  whose 
charm  of  style  is  only  equalled  by  its  evidence  of  erudition  and  the 
value  of  its  contents.  We  read  in  catalogues  of  books  "  which  no 
gentleman's  library  should  be  without."  Emphatically  no  astro-r 
nomer's  library  is  entitled  to  be  considered  complete  from  whose 
shelves  Miss  Gierke's  *  History  of  Astronomy  during  the  Nine- 
teenth Century '  is  absent.  William  Noble. 


CORRESPONDENCE. 

To  the  Editors  of '  TJie  Observatory.' 

William  Ball  and  Saturn's  Ring, 

Gentlemen, — 

In  Prof.  Young's  '  Text-Book  of  General  Astronomy 
(Revised  Edition,  1898,  p.  392),  alluding  to  the  idea  (which  I  had 
some  share  in  disproving  through  your  pages)  that  Ball  anticipated 
Cassini  in  the  discovery  of  the  duplicity  of  Saturn's  ring,  he  adds 
in  a  footnote  that  the  drawing  (which  had  been  omitted  in  many 
copies  of  the  Philosophical  Transactions),  when  found,  showed 
"  that  he  [Ball]  did  not  see  the  division  at  all,  nor  indeed  even 
understand  that  the  appendage  was  a  ring." 

When  writing  this.  Prof.  Young  must  have  overlooked  the 
passage  in  Huygens's  'Brevis  Assertio,'  which  I  quoted  in  the 
fifth  volume  of  the  Observatory,  p.  334.  It  is  unnecessary  to  give 
that  again  here,  but  I  will  quote  two  passages  in  the  correspondence 
of  Huygens,  which  has  recently  been  published  by  the  Societe 
Hollandaise  des  Sciences.  What  led  to  the  discovery  of  the  true 
nature  of  Saturn's  ring,  and  that  it  did  not  consist  of  two 
excrescences  on  either  side  of  the  planet,  as  appeared  to  Galileo, 
was  the  perception  of  a  faint  dark  line  or  shadow  crossing  the  ball 
of  the  planet,  and  this  Ball  did  notice.  The  first  quotation  is 
from  Wallis  to  Huygens  (vol.  ii.  p.  305),  which  runs  thus : — 
**  Satumi  fasciam,  quam  et  te  vidisse  insinuas,  observavit  (quantum 
scio)  primus  ante  aliquot  annos  Dominus  Gulielmus  Ball,  Domini 
Petri  Ball  Equitis  filius  (frater  illi  quem  tibi  nuper  comrpen- 
datum  deducam)  " ;  and  the  second  in  one  from  Wren  to  Ijfpile 

VOL.  XXT.  2  I 


366  Corresjjondence.  [No.  323 

('  Correspondance,'  vol.  iii,  p.  422),  which  w  aa  follows  : — "  Can- 
versionein  hanc  Corporis  Saturaini  (qualeni  in  nostra  Hypothesi 
fieri  statuimus)  Balthei  Saturnitii  Apparontia  fortaase  confirniat; 
huQc  tribua  fero  abhinc  qqius  primus  couspexit  Yir  Illiistria 
Oulielmus  Ball,  et  nobii  proteaus  osteudit." 

These  letters  were  ivritten  after  Huygens's  famous  anagram,  bnt 
before  the  appearaiice  of  his  '  Sjstemu  ISaturnium ' ;  and  in  hia 
'  Brevis  Assertio'  (published  in  i66oinreply  to  the  animadversions 
made  upon  that  work)  he  refers  to  the  obserrations  of  Ball  as 
tending  to  the  same  conclusion  as  his  own,  the  English  observer 
having  also  recognized  the  ring-like  form  of  the  appendage  to 
Saturn. 

With  regard  to  the  supposition  that  Ball  somewhat  later  noticed 
the  duplicity  of  the  ring,  it  must  he  remembered  that  this  con- 
jecture (it  was  no  more)  was  made  by  Sir  Eoberfc  Moray  from  a, 
complete  misuuderataodiiig  of  a  drawing  by  Ball,  the  cause  of 
which  was  comparatively  recently  explained  by  Adams,  It  had 
got  doubled  in  a  peculiar  manner,  and  tho  duplicity  surmised  by 
Moray  was  not  that  of  two  concentric  rings  one  within  the  other, 
hut  of  two  rings  about  the  same  size,  the  pianes  of  which  formed 
an  acute  angle  with  each  other.  Tours  faithfully, 

Blaokiiijath,  1901,  Sept.  J.  W.  T.  LtKN. 

Benjamin  Banneker,  the  Negro  Astronomer. 

Senile  MEN, — 

In  the  Oheervatory  for  August  (vol,  xxv.  p.  304),  Hev.  8.  J, 
Johnson  has  called  attention  to  the  negro  astronomer,  Benjamin 
Banneker,  who  published  almanacs  for  the  years  1792-1802  in 
the  United  States.  He  states  that  Banneker  died  in  i8og.  Tho 
Atlaniic  Monthly  (vol.  si.  p.  79),  which  may  otherwise  have  been 
his  sonrce  of  information,  gives  this  date  as  1804,  though  the 
entire  article  in  this  Monthly  is  a  tissue  of  misstatements.  Allen's 
'American  Biographical  Dictionary'  says  he  died  in  October  1806, 
^ed  70,  and  in  at  least  one  other  publication  the  year  is  given  as 
1807.  An  obituary  notice  was  printed  in  the  Federal  Gazette  and 
Baltimore  Daily  Advertiser  of  Tuesday,  28  October,  1806,  and  this 
states  that  his  death  occurred  on  Sunday,  9  October,  Since  the 
9th  was  not  a  Sunday,  this  is  surely  a  misprint  for  19  October, 
1S06,  which  must  have  been  the  date  of  his  death,  at  the  age  of 
7S,  since  the  family  Bible  which  hia  parents  posseaaed  recorda  his 
birth  as  being  "  November  the  gth  day,  in  the  year  of  the  Lord 
God,  1731."  Tet  one  publication  aays  he  was  born  in  1734,  and 
the  Atlantic  Monthly  BAjs  1732,  while  Allen's  "aged  70"  would 
make  it  1736.  This  is  pointed  out  rather  mora  as  an  illustration 
of  the  looseness  with  which  such  dates  are  quoted  than  because  of 
the  intrinsic  importance  of  these  particular  dates. 

The  Eev.  Mr.  Johnson  also  says  r  "  Hia  father  was  taken  as  a 
slave  in  Africa  and  sold  in  America.     His  mother  was  the  child  of 
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^^tives  of  Africa."    As  a  matter  of  fact,  knowledge  of  his  ancestry 

^^  ^ot  wholly  obscure.     His  maternal  grandmother  was  a  white 

^^xnan  "  of  remarkably  fair  complexion,"  Molly  Welsh  by  name, 

*  Native  of  England,  who  was  deported  to  America  when  convicted 

^*  the  theft  of  a  bucket  of  milk  which  she  claimed  the  cow  had 

picked  over !     On  her  arrival  in  this  British  Colony  she  was  sold 

^to  servitude  for  a  term  of  seven  years  to  defray  the  expenses  of 

ti^nsportation,  as  was  the  custom  of  the  time.     At  the  expiration 

of  this  period  she  purchased  a  tract  of  land  for  a  mere  trifle  in  the 

new  country,  and*  secured  two  negroes  from  a  recently  arrived 

sJave-ship.     One  of  these,  who  claimed  he  was  the  son  of  a  chief 

in  Africa,  was  named  Banneker,  as  he  called  himself.     After  a  few 

jears,  because  he  had  such  a  noble  bearing,  though  lazy  disposition, 

she  freed  him  and  married  him.     Their  oldest  child,  named  Mary, 

also  married  a  freed  native  of  Africa,  and  he  took  hei'  surname, 

Banneker.     Their  only  son  was  this  Benjamin  Banneker,  whose 

colour,  however,  as  he  himself  states,  was  of  the  "  deepest  dye." 

Benjamin  Banneker  had  uncommonly  soft  and  gentlemanly 
manners  and  pleasing  colloquial  powers.  He  was  a  pioneer  in 
America  in  the  movement  towards  improvement  of  his  race.  He 
was  a  farmer,  owning  his  own  land.  He  never  married,  and  at 
the  age  of  60  sold  his  farm  for  a  life-annuity  for  the  sole  purpose 
of  enabling  him  to  devote  his  unrestricted  time  to  astronomical 
pursuits,  in  which  again  he  was  a  pioneer  in  this  country. 

Besides  the  publication  of  his  almanacs  for  ten  years,  his  most 
creditable  work  was  the  assistance  rendered  Major  EUicott  in 
surveying  the  District  of  Colombia  and  laying  out  the  City  of 
"Washington.  By  his  mental  vigour  and  skill  in  calculations,  as 
well  as  by  the  agreeableness  of  his  personal  qualities,  he  won  the 
admiration  and  esteem  of  all  his  white  associates  in  this  task  to 
such  an  extent  that,  notwithstanding  the  prevalence  of  slavery 
and  the  degradation  of  his  race  all  the  country  over,  he  himself  was 
treated  as  their  equal  and  companion,  not  alone  in  the  field,  but 
also  in  the  mess-room. 

While  Banneker  always  spelled  his  name  in  this  manner,  yet  in 
some  legal  papers  it  is  found  as  Banneky,  and  has  been  sometimes 
printed  as  Bannaker  and  Banniker. 

Though  he  was  probably  the  most  adept  of  all  his  race  in 
astronomical  lore  and  mathematical  attainment,  he  is  not  the  only 
negro  who  even  at  that  date  cultivated  this  science.  The  most 
notable  other  example  of  whom  I  have  information  being  Anthony 
G-eorge  Amo,  who  was  born  in  Guinea,  West  Africa,  about  i7?3. 
When  a  child  he  was  carried  to  Amsterdam,  and  presented  to  tiie 
Duke  of  Brunsvrick-Wolfenbuttel,  Antoine  XJlrich.  The  Duke 
gave  the  negro  boy  to  his  son,  who  sent  him  to  the  University  of 
Halle  to  study.  Amo  there  published  his  inaugural  dissertation 
in  1729.  Thence  he  went  to  the  University  of  Wittemberg,  and 
afterwards  became  Counsellor  of  State  at  Berlin.  After  the  death 
of  his  protector,  the  Duke,  he  returned  to  Africa,  wh^re  he  lived 
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the  life  of  n  hermit  and  had  the  re]nitatioii  of  a  conjurer.  Eebr^  *^'> 
G-reek,  Latin,  French,  German,  and  Dutch  are  said  to  have  b^**" 
equally  familiar  to  him.  He  was  met  by  Henry  GalJaudet  wH  ^  ^J 
travelhng  in  Abyssinia  in  1753,  and  he  ia  supposed  to  have  di^* 
shortly  after  this  date. 

To  the  Aatronomera  of  England  it  may  he  of  especial  interest; 

recurring  to  the  subject  of  almanacs- — to  read  the  following  : — 

"  One  of  the  most  singular  instances  of  punishment  for  *■■'' 
oversight  was  that  shown  by  the  eomtnitment  of  au  almau^^-*^" 
maker  to  the  Bastile  in  1717.  It  was  made  out  by  order  of  t>^*^*'i 
Duke  of  Orleans,  Kegent  during  the  miuority  of  Louis  XT.  ■*^-^, 
Prance,  and  read  as  follows  :  '  Laurence  d'Henry,  for  disrespect 
King  Geoi^e  I.  in  not  meutioniug  him  In  his  almanac  as  King  ■ 
Great  Britain.' " 

Internal  I  onal  Latituds  Obaarriitory,  HEKiLAIf  8,  Datih. 

Oaitliersberg,  Maryland,  U.S.A., 
1901,  Sept.  B, 


Goodricke  and  Pigolt. 

GEaTLEUEN, — 

The  fact  that  John  Goodricke  was  a  deaf  mute  is,  I  finj  _^gi 
mentioned  in  Eobert  Daiiea's  '  Walks  through  the  City  of  York 
(edited  after  his  death  by  his  widow  in  1880),  p.  47,  where  an. 
some  interesting  particulars  about  Goodricke  ".  He  was  educated 
at  the  academy  at  Warrington,  and,  notwithstanding  his  infirmity s^ 
made  good  progress  both  in  classics  and  mathematics.  His  father" 
resided  in  York,  at  I«ndal,  near  the  left  bank  of  the  Ouse,  untit 
his  death  in  1784,  when  his  widow  and  her  family,  including  John, 
continued  there.  Edward  Pigott's  house  was  at  Bootham,  which 
is  about  a  quaiter  of  a  mile  to  the  north-west  of  the  Minster  ;  in 
a  small  building  (since  pulled  down,  as  we  learn  from  Davies's 
'  Walks,'  p.  10)  in  the  garden  behind  the  house  he  and  his  friend 
.lobn  Goodricke  carried  on  together  their  astronomical  observa- 
tions. Pigott's  last  astronomical  paper  (on  variable  stars)  is  dated 
from  Bath  in  August  1756  (PJiU,  Trans,  for  1797,  p.  [133]};  and 
it  was  there  (as  before  stated)  that  he  discovered  (not  knowing  that 
he  had  been  anticipated)  the  comet  of  1807,  and  communicated 
the  fact  of  its  appearance  to  Herschel.  A  remarkable  circum- 
stance connected  with  that  comet  is  the  close  similarity  of  the 
elements  of  its  orbit  to  those  of  the  third  comet  of  1881,  although 
the  period  of  each  appears  to  be  mainly,  if  not  quite,  two  thousand 
years  in  length,  so  that  they  present  a  case  of  a  cometary  family. 
Nothing  more  is  known  of  Pigott  after  his  discovery  of  this  comet 
in  1807,  nor  have  I  been  able  to  ascertain  the  dates  either  of  his 
hirth  or  death.  He  was  probably  a  younger  sou,  as  his  brother, 
f 'liarles  Gregory  Pigott,  came  into  possession  of  the  family  estates. 
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Vhilsfc  Goodricke  was  Dutch  on  the  mother's  side,  Pigott  was 
'ranch,  and,  indeed,  was  probably  born  in  France,  as  his  father, 
rathaniel  Pigott,  married  a  Caen  lady,  and  resided  there  for 
3veral  years  before  he  returned  to  England.  Edward  Pigott  was 
ducated  at  Caen,  and  began  his  astronomical  observations  by 
ssisting  his  father  in  his  geodetical  work  in  the  Netherlands  in 
773.  Tours  faithfully, 

Blackheath,  1902,  Sept.  13.  W.  T.  LyNN. 

P.S. — Allow   me   to   point   out   a   misprint    in   my  letter  in 
our  July  number.     At  p.  272,  line  20,  "Dearham"  should  be 
Durham." 

The  Red  Spot  Region  of  Jupiter. 

G^ENTLEMEN, 

I  quite  fail  to  appreciate  the  points  raised  by  Herr  Leo 
Irenner  in  his  letter  on  this  subject.  He  says  the  following  part 
£  the  large,  irregular,  dusky  mass  lying  in  the  S.  tropical  zone  of 
upiter  has  nothing  to  do  with  the  preceding  side,  whereas  it 
pparently  forms  part  and  parcel  of  the  same  object,  and  is 
adoubtedly  due  to  developments  arising  from  one  and  the  same 
isturbance,  or  from  a  series  of  disturbances  of  precisely  similar 
pigin  and  character.  Herr  Brenner's  identification  of  that 
ortion  which  he  calls  "the  real  pyramid  spot"  is  rendered  doubt- 
il  by  his  own  observations,  for  in  1901  he  found  it  gain  48°  in 
5  days  on  System  II.  of  the  ephemerides,  and  the  latitude  of  the 

end  on  October  12  was  213°  {Ast,  Nach,  3753).  On  1902, 
ugust  13,  he  ascertained  the  longitude  to  be  75°,  whereas  it 
light  to  have  been  about  42°  (or  ^^"^  to  the  W.)  according  to  the 
ite  of  motion  at  which  it  moved  in  1901,  for  the  velocity  of  the 
)uth  temperate  current,  in  which  it  participates,  is  very  equable, 
ad  exhibits  no  marked  variations  such  as  affect  other  latitudes. 
[err  Brenner's  observations  of  the  /.  end  of  this  marking  indicate 
rotation-period  of  9^  ss"*  17I'  in  1901,  and  9''  55°^  22*  for  the 
3n  months  1901  October  12  to  1902  August  13.  The  actual 
lean  period,  derived  from  a  large  collection  of  transits  of  the 
liddle  of  the  spot  by  various  observers  between  1901  Jnne  and 
902  September,  is  9^  55™  18'. 

On  1902,  September  13,  with  a  lo-inch  reflector,  power  312,  I 
►btained  the  following  observation  of  the  spot : — 

Preceding  end  on  CM 7^  34™,     long.  =  3i9°'3 

Follo\^ang  end  on  CM 10     8       long.  =    52-4 

The  length  of  the  marking  was  therefore  93°,  and  the  middle 
situated  in  long.  5°* 8.  This  is  really  not  far  from  the  predicted 
place  (i2°'3)  of  the  darker  region  of  the  object  for  September  17 
(jB.  a,  a.  Journal,  xii.  p.  122,  Jan.  1902). 

During  the  16  months  this  marking  has  remained  visible  it  has 
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doubtless  encountered  some  licissitudcs,  resulting  id  its  visiblHs;^;^ 
extension  both  on  the  E,  and  W.  sides.  In  a  case  like  this  it*'_^ 
seems  desirable  to  treat  the  object  in  its  entirety,  for  physicaT",^^.^^ 
changes  occasion  difficulties  in  identifying  detail  of  structure::^^^' 
Mr.  Phillips,  in  his  letter  published  in  your  August  numbecr^^^j 
discussed  the  marking  as  a  whole,  and  certainly  adopted  the  be^^^gt 
method  possible  under  the  conditions- 

On  September  13  tbe  Bed  Spot  was  estimated  centra!  at  9''  48""^^" 
so  that  its  long,  was  4o'''3.  This  observation  compared  with  ocm:  ^ne 
on  April  z8,  when  the  long,  was  4.S°'9,  shows  that  the  rotaticfc.  _iou 
period  of  the  object  has  recently  been  9"  55""  39",  which  is  neair^tr^Iy 
3  seconds  less  than  it  was  alwut  3  yetirs  ago. 

The  aspect  of  Jupiter's  surface  during  the  present  apparition^^c3  is 
unusually  interesting  and  replete  with  detail.  There  are  =^^  % 
number  of  white  and  dark  equatorial  spots,  wlHi  a  period  alm^  ^ost 
coinciding  with  the  rate  (9"  50™  30')  of  System  I.  Varic=^»ious 
markings  in  the  S.  temp,  regioti  indicate  a  period  of  abcz^^Kut 
9''  55"'  19'.  tlie  K.  tropical  spots,  of  which  there  are  several  c^^^-on- 
spicuous  examples,  9''  55"'  28%  and  the  N.  temp,  spots  9''  ss"  ^^^;'. 
The  observations  are  still  in  progress,  howeper,  and  the  ratei^  of 
tlie  different  currents  will  be  more  accurately  determined  at  tie 

end  of  the  year.  Ituring  the  past  spring  and  summer  seas-^^iw 
definition  has  been  rarely  good  ;  the  weather  has  been  cloudy  .KJUid 
uugenial,  and  generally  unsuitable  for  observational  work. 

Bishopston,  BrLatnl,  Xours  sincetcly, 

1901,  Sept.  14.  W.  r.  Denmki^s-. 

GENTLBMEy, — 

I  cannot  at  all  agree  with  Herr  Leo  Brenner  in  his  st**-  **' 
ment  in  the  September  issue  of  the  Observatory  to  tbe  effect  *:^5^* 
the  dark  south  tropical  spot  seen  by  Mr.  Denning  and  m^^*^ 
on  the  morning  of  June  28th  last  in  about  longitude  19°  "  X^ss 
nothing  to  do  with  the  interesting  marking  of  the  opposition:*-  « 
igoi."  Ob  the  contrary,  all  the  evidence  appears  to  prove  «^*^^^"" 
clusirely  tbe  opposite  to  be  the  case. 

(i)  Numerous  observations  obtained  last  year  show  that  ^^oe 
spot  soon  began  to  extend  longitudinally,  and  that  this  extens*^ — °^ 
was  continued  to  the  end  oF  the  apparition. 

(2)  The  rotation  period  determined  from  last  year's  obser^^^'*' 
tions  would  have  brought  the  centre  of  the  spot  into  conjunct)-^  -**" 
with  the  Red  Spot  about  the  middle  of  July,  so  that  there  rni*^^,^' 
hare  been  a  very  marked  alteration  in  its  velocity  if  it  wereatj, — ■ 
on  the/,  side  of  the  Ecd  Spot  (as  Herr  Brenner  says  it  was)^  "' 
late  as  August  13th. 

(3)  Thedarkspot  ween  in  X  i<f  on  June  28th,  as  it  receded  fro*^ '*''' 
the  Red   Spot,    has,    without   any  break    or   interruption,  bee^"^ 
followed  by  more  dark  matter,  so  that  the  whole  space  betwee  * 
its^.  end  and  the  ji,  "  shoulder,"  in  spite  of  recent  striations  an.* 
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local  variations  in  intensity,  has  presented  the  aspect  of  one  dark 

It  seems  to  me  that  these  facts  prove  conclusively  that  Herr 
Brenner  is  in  error,  and  that  the  marking  seen  by  me  on  June  2otl) 
and  by  Mr.  Denning  and  myself  on  June  28th  was  without  a  doubt 
the  p.  end  of  the  dark  spot  of  last  year,  which  had  during  the 
period  of  Jupiter's  invisibility  continued  to  spread  out  longi- 
tjudinally  both  east  and  west.  The  only  question  raised  which 
appears  to  me  debatable  is  as  regards  the  manner  of  the  trans- 
ference of  this  dark  mass  to  the  p.  side  of  the  Red  Spot.  Did  it 
pass  round  or  under  the  Eed  Spot  ?  Owing  to  bad  weather  and 
very  unfavourable  seeing  conditions  my  own  observations  have 
not  been  sufficiently  numerous  or  satisfactory  for  me  to  speak 
definitely  on  the  point,  and  I  should  be  very  glad  to  receive  the 
observations  and  impressions  of  other  observers.  There  is  nothing 
of  the  long  dark  mass  left  now  on  the  /.  side  of  the  Bed  Spot 
hollow,  the  dark  wisp  between  the  /.  "  shoulder "  and  the  South 
Temperate  Belt  having  been  a  more  or  less  permanent  feature  for 
some  time  past.  The  brilliant  white  spot  on  the  South  Tropical 
Zone  seemed,  the  last  time  I  saw  this  region  of  the  planet,  to  be 
shifting  in  latitude  southwards,  and  to  be  approaching  the  angle 
formed  by  the  South  Temperate  Belt  and  the  dusky  streak  just 
mentioned  at  the  south-east  end  of  the  Bed  Spot.  This  w^ould 
appear  to  indicate  that  the  interesting  stream  of  matter  which  has 
^ven  lise  to  this  discussion  is  passing  round  the  south  side  of  the 
IRed  Spot  vid  the  South  Temperate  Belt.  There  is  still  a  con- 
jsiderable  quantity  of  dark  matter  lying  south  of  the  Bed  Spot,  and 
it  is  important  to  follow  this  critically  as  well  as  the  motion  and 
fcehaviour  of  the  bright  spot  I  have  just  referred  to.  Unfortunately, 
J  have  been  able  to  do  very  little  observing  of  late  owing  to  various 
<3auses,  but  I  sincerely  hope  that  others  have  been  more  favoured 
^nd  more  successful  than  myself. 

The  increased  velocity  of  the  Eed  Spot  hollow  referred  to  in  my 
Xa,8t  letter  has  been  maintained.  The  following  are  the  latest 
<U.M.  transits  I  have  secured  of  this  object  and  the  corresponding 
Xongitudes : — 

Transit  Time. 

h     m  o 

July   27 J019  X=  42*0 

29 II    58  42-6 

Aug.    3 II     4  42-0 

15 10  55*5  41-6 

20 10     4*5  42*6 

27 10  48  4^*3 

Sept.    3 11  34  41*4 

8 10  38  39'i 

Yours  faithfully, 

Croydon,  1902,  Sept.  16.  THEODORE  E.  B.  PHILLIPS. 


[No.  32; 


OBSERVATORIES. 


[Continued  fro 


■■  3J«.l 


I 


I 


H  BIDE  [-BE  11 H.  Man:  Wolf. — 320  separate  photographs  wer~^ 
taken  of  various  portions  of  the  sky,  with  a  total  exposure  c^-— 
590  Lours.  For  work  on  small  planets  376  plates  were  espoae<^ 
on  whicli  were  33  new  planets  and  105  old  ones ;  the  position  ^^ 
of  91  planets  being  measured  on  the  plates.  Work  on  yiriabl^^^ 
stars,  including  photographs  of  Nova  Persei.  Attention  was  alsci;^ 
given  to  the  zodiacal  light. 

Jbna  (University  Observatory).     Olto  Knopf. — Parallax  of  Eros  — 
Observations  of  small  planets.     Meteorology. 

Jbna.     W.  Winkler. — Measures  of  double  stars.     Observations 

of  Nova  Persei.     Observations  of  Sun  on  240  days. 

Kaiocsa,  J.  Fenyi,  S.J. — ObseiTntions  of  Sun's  surface  leB» 
interesting  than  in  1900;  it  was  observed  on  the  projection- 
apparatus  on  822  days,  of  which  17(1  were  free  from  spots,  the 
only  large  spot  being  the  one  appearing  ou  east  limb  on  May  18. 
The  prominenees  were  few  and  low ;  the  Sun's  limb  was  examined 
on  163  days  completely,  and  17  times  partly,  only  6  prominences 
were  noted  over  loo",  the  highest  reaching  146". 

Kasatt,  D.  J.  Dahiago. — The  new  university  observatory  begun 
in  1899  is  now  completed.  Near  the  observatory  proper  are  two 
other  buildings,  one  for  the  astronomers  to  live  in,  the  other  for  a 
meteorological  station.  The  principal  dome  contaiDS  a  iz-inch 
equatorial.  There  are  two  transit-circlea,  one  by  Cooke  and  one 
by  Bamberg. 

Kiel.  H.  Ereulz. — "  Centralst«l]e  fiir  astronomiscbe  Tele- 
gramme";  also  responsible  for  the  AatronomUclis  Naehric/iten. 
Computation  of  orbito  of  small  planets. 


H.  Stmve.  —  Dr.  Cobn  observed  comparison- 
stars  for  Eroa  and  Gill's  zodiacal  stars.  In  all  Dr.  Cohn  mode 
5500  observations  in  B.A.,  and  about  300  in  Dec,  The  13-inch 
refractor  was  employed  in  the  early  part  of  the  year  in  observing 
Eros.  The  measuring  of  double  stars  was  continued.  Observations 
of  Saturn  were  begun  as  a  preliminary  to  a  research  on  the  system. 
The  other  observations  are  of  Nova  Persei,  Eacke's  Comet,  and 
newly-discovered  minor  planets. 

Leipzig.  //.  Bruns. — With  the  heliometer  Prof.  Bruno  Peter 
made  series  of  measures  for  the  parallax  of  r  Draconis  and 
61  Cygni.  Dr.  Hayn  was  employed  on  securing  selenographtcal 
coordinates,  the  meridian  work  being  done  by  Dr.  Orossmaun. 


Obstrvutorkn. — Publicat  iona^ 
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BiD8'rn>-,  LivERPooi,. — Ab  the  primary  purpose  of  the  obRervatory 
Ctuder  Wr.  W.  E.  Plunimer's  control  is  to  Batisfy  the  needs)  ot 
■barigiition,  perhaps  anything  of  the  natnre  of  astronomicul  research 
^nhould  not  be  expected  in  his  Eeport,  although  the  Observatorj' 
«;oritainB  aji  equatorial  as  well  as  a  transit  instrument.  The 
-equatorial  ia  used  for  observation  of  sucb  comets  as  tliey  appear, 
sxod  aa  these  were  few  in  number  during  the  year  1901,  the  inatru- 
meut  waa  occasionally  used  for  measuring  double  stars.  The 
"transit  has  been  used  in  recent  years  for  observing,  besides  the 
stare  necessary  for  time- determination,  certain  circumpohir  stars 
■whose  places  were  wanted  by  Dr.  Auwera ;  but  this  work  has  been 
given  up,  because,  as  Mr.  Plumoier  says,  "an  examination  of  the 
tDbservationB  has  disclosed  sudden  and  uncontrollable  fluctuations 
in  the  amount  of  the  azimuthal  error."  As  investigation  of  such 
£uctuations  is  always  interesting,  and  often  leads  to  valuable 
io-formation,  it  seems  hardly  well  advised  to  have  abandoned  these 
observatioDB  without  having  made  some  ofiort  to  discover  the 
cause  of  the  idiosyncrasy,  but  no  doubt  Mr.  Plummer  has  made 
"tliis  effort.  In  the  report  of  the  seismological  observations  there 
xire  III  entries  of  disturbances  in  the  record,  which,  although  the 
xiotes  show  that  several  are  probably  due  to  accidental  causes,  may 
Iw  indications  of  small  earthquakes.  The  number  of  instruments 
^received  for  test  and  examination  remains  practically  the  same  as 
fin  former  years,  but  the  number  of  sextants  shows  a  slight 
atnorease.  The  daily  meteorological  observations  and  a  eummaiy 
ir  the  year  are  included  in  the  Kaport. 


PXTBLICATIONS. 

EOLIME   METEOKOLOGf  AND  Alljeo  Pboblbmb,      (Bv   Fbamk 

W^.    BiaELov,  Professor  of  Meteorology.)— This  work,  which  is 

Vjublished  by  the  U.S.  Weather  Bureau,  contains  a  full  discussion 

Pnf  the  observations  made  in  North   America  in  the  echpse  of 

^3fay  28,  1900.     The  shadow  passed  over  or  near  a  large  number 

'  of  permanent  meteorological  stations,  and  the  results  of  all  the 

stations  within  500  miles  of  the  central  liue  are  collected  here ; 

on  the  outer  limit  about  -A^  of  the  area  of  the  Sun's  disc  was 

obscured  at  mid-eclipse.     Fine  weather  prevailed  at  most  of  the 

stations,  and  this  makes  it  easier  to  obtain  the  effects  of  the 

eclipse  uncomplicated  by  local  sources  of  disturbance. 
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The  barometer,  which  was  rising  at  most  stations,  rose  more 
rapidly  at  several  of  them  about  the  time  oi  totality  ;  but  this  is 
not  sufficiently  pronounced  to  establish  its  connection  with  the 
eclipse. 

The  temperature  efEetts  are  much  more  clearly  defined.  The 
fall  began  to  be  noticeable  45  minutes  before  totality.  It  reached 
a  minimum  some  15  minutes  after  totality,  when  it  amounted  to 
some  4°  (Ffthr.)  on  the  central  Hue,  and  was  almost  as  great  for 
150  miles  on  each  side,  while  500  miles  from  the  central  line  it 
WAS  about  2".  After  about  two  hours  more  the  effects  of  the 
eclipse  vanished  and  the  normal  diurnal  curve  was  resumed. 

The  vapour-tension  diminished  o'oi  inch  when  the  temperature 
was  a  minimum.  This  is  only  ^  of  tbe  theoretical  amount.  The 
author  suggests  that  the  passage  of  the  shadow  was  too  rapid  for 
equilibrium  to  be  estabhshed,  and  in  consequence  "  there  was  set 

in  motion  a  rapid  interchange  of  small  currents and  this 

turbulent  action  along  the  edge  of  the  umbral  cone  produces 

optical  obscuration.     The  rays  of  light  from  the  Sun  struggling 
through  these  currents  could  reach  the  observer  only  in  the  form 

of  fluttering  waves the  well-known  ecHpse  abadow-banda. 

The  object  seen  in  this  way  is  the  crescent  of  the  disappearing  or 
reappearing  Sun." 

The  wind-velocity  fell  on  the  average  one  mile  per  hour  (from 
six  to  five  miles  per  hour)  during  totality.  This  he  explains  by 
the  change  of  temperature,  on  the  analogy  of  land  and  sea 
breezes.  There  was  no  distinct  change  in  its  direction.  The 
author  gives  reasons  against  accepting  the  theory  o£  an  "  eclipse 
cyclone"  which  has  been  advanced  by  Mr.  Clayton  and  others. 

The  number  of  calories  per  liilogram  of  air  absorbed  by  the 
shadow  is  next  calculated.  The  maximum  amount  is  0*40  calories 
30  minutes  after  totality.  The  absorption  is  sensible  for  45 
minutes  on  each  side  of  the  maximum. 

The  next  chapter  discusses  the  observations  of  the  shadow-bands. 
These  do  not  seem  to  have  been  very  conspicuous  at  this  eclipse. 
Their  speed  was  about  6^  feet  per  second.  Tlie  bands  were 
i^  inches  wide,  the  spaces  2^  inches.  They  were  seen  for  about 
^  minute  before  and  after  totality. 

Moat  observers  gave  the  direction  of  motion  as  N.E.,  both  before 
and  after  totahty,  but  a  few  give  it  exactly  opposite,  so  it  evidently 
was  Homewhat  puzzling  to  determine.  The  author's  theory  of  the 
bands  has  been  outlined  above  ;  the  idea  that  they  are  connected 
with  the  fall  in  temperature  is  not  new,  but  he  works  it  out  in  a 
detailed  and  quantitative  manner,  and  it  certainly  appears  highly 
probable.  We  are  surprised  that  he  thinks  it  worth  while  even 
to  allude  to  the  theory  that  the  bands  are  caused  by  diffraction  at 
the  Moon's  limb  ;  the  observations  at  all  eclipses  make  it  clear 
that  their  velocity  is  enormously  less  than  that  of  the  Moon's 
shadow,  which  is  absolutely  fatal  to  the  theory.  It  has,  however, 
been  advanced  by  many  people  who  ought  to  know  better. 


Oct.  1902.]  Publicalions. 

The  rest  of  the  book  ie  taken  up  with  a  diacussion  of  the  physical 
condition  of  the  Sun  and  his  guiroundinga.  This  is  of  interest 
both  as  giving  a  summary  o£  previous  speculations  on  the  subject 
and  as  adding  some  very  suggestive  ideas  of  his  own.  Space  does 
not  permit  of  more  than  a  brief  mention  of  a  few  of  his  conclusions. 
He  says  of  the  polar  plumes :— "  The  measures  were  discussed  on 
the  hypothesis  that  the  polar  curves  are  in  effect  magnetic  lines  of 
force  seen  in  projection,  and  therefore  distorted,  except  those 
springing  from  the  visible  edge  of  the  disc. . . .  These  rays  con- 
form closely  to  the  theory ....  the  bases  of  the  polar  rays  are 
confined  to  a  belt  io°  wide,  whose  centra!  line  is  32°  from  the 
poles  of  the  Sun.  In  other  words,  the  polar  regions  are  denuded 
of  visible  lines  of  force  through  an  arc  of  50°,  25°  on  each  side  of 
the  pole,  and  then  the  rays  spring  up  thickly  in  a  sort  of  collar  or 

raffle,  quite  like  the  distribution  of  the  terrestrial  aurora 

It  was  easy  to  construct  a  small  model  showing  the  polar  ruffle. 
The  axis  of  the  N,  and  S.  polar  crowns  is  not  an  exact  diameter 
of  the  Sun,  but  the  coronal  poles  are  about  5°  from  the  Snn's  axis 
of  rotation,  and  the  S.  precedes  the  N.  by  100°."  The  author 
goes  on  to  say  that  such  a  model  enabled  him  to  pi-edict  the 
details  of  the  1900  corona  with  remarkable  success.  The  obvious 
want  of  symmetry  between  the  east  and  west  wings  receives  an 
explanation. 

lie  deduces  that  the  corona  rotates  in  a  period  of  26'6S  days, 
ibis  period  being  deduced  partly  from  a  discussion  of  the  features 
of  different  coronas,  partly  from  magnetic  variations.  He  sup- 
poses the  equator  and  poles  of  the  Sun  to  rotate  in  the  same  period, 
.  and  gives  the  period  of  the  middle  of  the  spot  zones  as  27'3  days. 

Both  magnetic  and  electrical  forces  are  invoked  to  explain  the 
coronal  manifestations  of  energy,  and  the  distribution  of  these 
forces  that  he  postulates  in  the  Sun  is  shown  to  be  in  many 
respects  analogous  to  what  is  known  of  the  corresponding  forces 
on  the  Earth. 

Whether  his  conclusions  be  accepted  or  not,  the  work  will 
repay  penis&l,  as  great  pains  have  evidently  been  bestowed  upon 
it,  ana  a  considerable  mass  of  statistics  of  various  kinds  has  been 
collected  to  throw  light  on  the  interesting  cosmical  problems 
nnder  discussion.  A.  C.  D,  C. 


AmriLLEB  Celestes  du  Dix-SBPTifeMB  SifecLB*.    A .  G.  PiNGRft. — 

In  many  ways  this  is  a  most  interesting  volume.  M.  Alexandre- 
Guy  Pingre,  well  known  from  his  '  Comctographie,'  was  born  at 
Paris,  1 7 1 1  September  1 1 ,  and  entered  the  Congregation  det 
Qhtovifains  at  the  age  of  16.  Erom  the  lirst  he  was  much 
occupied  with  theolc^',  and  became  mixed  up  in  the  quarrels  of 
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the  "  JaDsenisme,"  and  found  himaeif  kept   in  tfaa  Tarioos  [ffo-  

vincial  colleges.     When  the  sui^eon  Locat  founded  the  Aeademy  ^^.^ 

at  BoiieD,  Pingre  wb«  already  th^re.  Haring  no  astronomer.  ^-i. 
Pin grc  accepted  ihe  position,  aod  at  the  age  of  3S  he  deroted  .£it^ 
himself  with  so  great  ardoar  to  astronomy  that  in  1753  he  was  ^k^hb 
nominated  Correapondent  of  the  Academy  of  Sdeooes  (Ea™).  —^ms)- 
Shortly  afterwards  the  "Congregation"  called  him  to  Psiis^^B^^ 
where  he  fitted  ap  a  small  observatory  at  St.  Generiere ;  iit*'^^-  at 
the  same  time  he  was  appointed  librarian  of  this  ce)ebnteiC» u* ^ed 
abbey.  From  the  first  years  of  his  return  to  Paris  he  fonued  tb^Mfi^b^ 
project  of  writing  a  history  of  astronomy  in  the  17th  century  ^t.  -"^^ 
which  should  consist,  in  his  opinion,  of  a  collection  of  astronomiiui  ■»'^'* 
observatioDs  made  from  1600  to  1700. 

IhLs  project,  approved  by  the  Academy  of  Sciences  in  1756,  wiu*!-^^** 
not  carried  out  immediately.  For  over  30  years  from  its  eoa«i«-^P?''" 
ception  Pingre  did  not  lose  any  opportunity  of  collecting  material  ""* 
In  the  words  of  Lalande,  he  had  "  beaucoup  de  pieces  '"  '  '  ~ 
i[ue  pereonne  peut-6tre  n'eut  etc  en  etat  de  reunir." 

When  the  work  was  finished, Pingre  submitted  itto  the  Academy^t 
The   report   on   it   is   very  interesting,  and  we  here  give  it  i«i^* 
Lttlande's  words : — "  By  order  of  the  Academy,  M.  Le  Monnie- 
arid    myself    have   examined    M.    Pingre's    manuscript    entitle 
'Annales  t-elestes  du   17*  Siecle.'     This  work,  which  M.  Pin] 
first  announced  in  1756,  and  of  which  the  Academy  approved,  1 
been  waited  for  with  some  impatience  by  astronomers.     It  cont^v. 
a  collection   of  every   important  observation  made  in    the    Ias4 
century  by  Tyeho  Brahii,  Kepler,  Laosberge,  Hortensius,  H^v^ne^ 
Horoccius,  Cassini,  Picard,  La  Hire,  Halley,  Flamsteed,  Auzout, 
Jiiccioli,  Boutllau,  G-assendi,  Longomontan,  Schickard,  Hodierna, 
Agarrat,   Feronce,  Vendelin,  Mut,  Kirch,  Sedileau,  Wurzelban, 
Margraff,  Eimmart,  Zimmermann,  Malvasia,  Elie  de  Iiewen,  Ac. 

"  The  observations  are  extracted  from  a  large  number  of  works, 
brochuL-es,  journals,  loose  leaves,  and  various  precious  manuscripto, 
such  as  that  of  Boutllau,  in  the  possession  of  M.  Le  Monnier, 
those  from  the  Eoyal  Observatory,  communicated  to  M.  Pingr^  by 
M.  Cassini,  the  manuscripts  of  La  Hire,  Kirch,  Sedileau,  M^^graff, 
nnd  several  others  which  Joseph  de  ITsle  has  collected  at  the 
'  Depot  de  la  Marine.'  The  volume  contains  exact  calculations 
and  results  for  the  principal  observations,  also  important  errata  in 
the  various  books  from  which  they  are  extracted.  For  example,  in 
the  case  of  Tycho,  in  an  introduction  M.  Pingre  gives  the  observa- 
tions omitted  in  the  'Historia  Coelestis  Tychonica,'  and  the  most 
essential  corrections  and  errors  which  spoil  this  collection  of  Tycho 
Brahc's  observations. 

"The  history  of  astronomy  is  here  exposed  by  means  of  the  phe- 
nomena given,  the  works  from  which  they  are  extracted  and  the 
authors  of  those  works,  and  the  history  has  that  kind  of  merit  and 
interest  which  will  render  it  valuable,  equally  with  those  of  Weidler 
and  Bailly, 
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'*  Soiue  idea  of  the  extent  oE  thia  work  eftn  be  gathenid  from  the 
fact  that  the  nianueeript  contains  nearly  500  large  folio  pages  ;  its 
importance  may  be  estimated  by  the  progress  of  astronomy  in  the 
Last  century,  which  produced  new  instniments,  new  discoveries, 
laws  till  then  unknown,  which  saw  everywhere  new  observatories, 
the  eatablishraent  of  academiea  giving  a  new  impulse  to  astronomy. 
In  this  work  M.  }:'iQgr^  collects  all  the  facts  of  which  astronomers 
have  need  for  their  researches,  for  their  tables,  for  their  calcula- 
tions of  planetary  revolutions.  In  fact,  it  will  form  a  work  for 
constant  reference,  and  one  is  astonished  at  the  courage  of 
M.  Eiigre  in  bringing  to  a  successful  issue  a  work  so  laborious 
^■nd  requiring  for  its  execution  all  the  sagacity  and  astonishing 
facility  in  calculation  possessed  by  M.  Pingrd.  "We  think  that  this 
*nost  important  work  is  well  worthy  of  approval  by  the  Academy 
*'i<i  of  being  printed  under  its  auapiees," 

I'oUowing  upon   this    report   the  National   Assembly  granted 

3000  livres  for  the  publication  of  the  work.     This  was  in  February 

*?9i-     The  printing  proceeded  slowly,  for  at  the  death  of  Pingre, 

P**  the  I  st  of  May,  1796,  two  thirds  only  bad  been  completed,  and 

?**  ^as  then  stopped.     Indeed,  not  only  the  manuscript  seems  to 

^*'*'e  been  lost,  out  the  portion  already  printed  was  lost  aight  of. 

^^-'ter    aearching  for  a    long    time   in  every    place  imaginable, 

^P~-   Bigourdan  found  a  complete  printed  copy  of  364  p^es,  and 

•*«  Remaining  portion  in  manuscript.  The  printed  portion  belonged 

"^    %  Parisian  bibliophile,  who  had  acquired  it  as  waste  paper  at  a 

^***^11  village  in  the  middle  of  France.     It  was  Lalande'sowa  copy, 

J  *-**■     the  marginals  are  in  his  writing — amongst   others  the  fol- 

^*'**^ng: — "Lalande,  1796  .  .  .  Baroia  m'a  donne'  ces  feutUes  en 

**v^«mbre  1796.     II  attend  la  pais  pour  finir."     The  remaining 

4^^*Tion  of  manuscript  was  found  at  the  Paris  Observatory,  also  by 

s^^-    Bigourdan.     This  MS.  was  catalogued  under  the  false  title  of 

-|^-^^anuacrit  Erasme  Bartholin.     Copie  des  observations  de  Tycho 

^^■^he."    The  work  being  thus  entirely  reconstructed,  the  Academy 

^*2ided  to  reprint  in  exUrtso, 
Y       \ie  have  thus  the  observations  arranged  year  by  year,  from  160 1 
*^    X  700,  in  the  following  order : — 

Eclipses  of  the  Sun,  and  Solar  observations  in  general. 
Eclipses  of  the  Moon,  and  general  Lunar  observations. 
Observations  of  Planets. 
Observations  of  Stars. 
Miscellaneous  Notices  (Faits). 

The  first  entry  is  the  Solar  Eclipse  of  1601,  Dec.  24,  which  was 
observed  at   Prague  by  Kepler  with    Tycho's  instruments,  and 
,  Pingrd  gives  a  detailed  account  because,  as  be  remarks,  he  con- 

I  sidered  him  the  best  observer.     This  observation  was,  of  course, 

made  without  a  telescope,  in  a  dark  room,  with  a  clock  marking 
I  minutes  and  seconds.  Other  observers  of  this  eclipse  were  Longo- 
I         montanus  and  Lansberge.    Under  the  heading  i'Vftfc,  Pingre  sums 
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up  the  astroaoisiol  work  of  the  year,  indiiating  the  death  oF 
celebrated  astr'^ri'imprs.  foundation  of  observatories,  and  the 
publication  of  imiKirtant  works.  For  example,  on  page  8,  •.  e^ 
the  year  1601,  is  found  the  notice  of  the  life  and  work  of  Tycho 
Brabe.  In  1603  a  critical  note  on  the  UraDometria  of  Bayer  ;  in 
1604  a  note  on  Kepler's  Optics;  in  1609  Kepler's  *  De  motibiw-- 
Ktellie  Martis '  ajid  the  invention  of  tbe  telescope ;  in  i6ic» 
(ialileo's  'Nuticius  Sidereus,' and  discussion  on  the  discovery  oP 
Jupiter's  satellites;  in  1611  tbe  discovery  of  sun-spots;  1627 
Eodolphine  Tables. 

We  notice  that  our  English  astronomers  of  this  period  get  full 
recognition.  Thus  we  frequently  see  tbe  names  of  Flamsteed, 
Crabtree,  llalley,  Uorrox,  Streete,  Ward,  and  Newton.  Thus,  oa 
page  32(j  ia  a  notice  of  the  appointment  of  Flamsteed  as  Astro- 
nomer Koyal  (1675)  ;  and  on  page  338  is  an  account  of  Halley  and 
his  voyage  to  St.  Helena  in  1676.  Xaturally  many  observations 
have  lost  the  value  assigned  by  Pingrc  ;  but  such  observations  as 
those  of  the  eclipses  of  Jupiter's  Satellites,  Occultations  of  Stars 
by  the  Moon  have  increased  in  value. 

The  contents,  as  we  have  already  indicated,  are  arranged  in 
chronological  order,  as  Pingre  himself  planned ;  but  we  are 
indebted  to  M.  Bigourdan  for  throe  Indexes,  which  enable  us  to 
get  at  any  particular  observation  in  a  very  easy  way.  These 
Indexes  are  arranged  : — 

(i)  Authors  in  alphabetical  order. 

(2)  Observatories  and  other  places,  also  in  alphabetical  order. 

(3)  An  alphabetical  indes  of  the  whole  subject  matter. 

It  is  thus  seen  that  M.  Bigourdan,  besides  discovering  the  lost 
work  and  looking  after  the  printing,  has  materially  added  to  its 
value,  and  too  much  cannot  be  eaid  for  his  indomitable  perse- 
verance and  devotion,  when  it  is  remembered  that  only  a  few 
months  since  he  presented  four  volumes,  '  Observations  de  Nebu- 
leuses  et  d'Amas  atellaires,'  to  the  Royal  Astronomical  Society. 
As  for  ourselves,  who  have  seen  much  of  M.  Bigourdan  during  the 
present  "  Longitude  of  Paris "  observations,  we  heartily  con- 
gratulate him.  T.  Ji. 


The  Pbhki  Chhoholohy. — Mr.  Lynn  sends  us  a  copy  of  the 
third    edition    of    this   little   brochure,    published    by    Sampson 
Low  &  Co.,  and  brought  up  to  the  present  time.     The  scheme  ia 
to  give  a  selection  of  the  dates  of  the  most  prominent  events  . 
in  the  history  of  the  world  from  the  time  when  this  could  he* 
done  with  accuracy  ;  and  a  few  of  these  relate  to  astronomicaM 


NOTES. 

Comet  Notks. — A  comet  which  promises  to  he  of  considenUe 
in  terest  was  discovered  by  Mr.  Perrine  on  the  last  day  of  August, 
and  has  been  designated  1902  6.  It  was  iudependeiitly  found  bj 
jVir_  Bo trelly  at  Marseilles  on  the  following  day,  At  the  time  of 
dl^toovery  it  was  of  about  the  8th  or  9th  magnitude,  with  a  tail 
8'    in  length,  and  a  stellar  nucleus  of  about  the  loth  magnitude, 

IFrom  its  very  favourable  position  the  Dumber  of  observations 
lt^i,s  teen  very  large,  and  as  it  will  be  visible  for  many  months  the 
oi-fcit  should  be  determinable  with  great  precision.  The  most 
acs<:uxate  elements  yet  to  hand  are  those  of  Prof.  A.  A,  Nijiand,  of 
TT-fcrecLt,  which  are  bsaed  on  observations  made  on  Sept.  i,  6,  10. 
BTid  -^hich  accurately  represent  the  observed  positions  of  the  comet 
up   *o  tbe  middle  of  September. 


1 902  N( 

49 

156     !■ 
9603: 


53 


23-934  Berlin  M.T. 


^^om   these  I  havi 
*^'^er».-wich  midnigbt  :- 


computed   the   following    ephemeris   for 
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4  »'   31  4+ 

5  *'      3     4 

6  »o  IS  SO 
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8  19  S°  3» 
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13  1S4056 

14  '8  3'   34 

•5  '8-^3  '7 

16   18  15  52 

10  17  54     3 

14  -7  38   '6 

^         18   17  26  10 
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5   t7     6   36 

9  "6  57    o 

ij  16  46  46 

19  15  Si  s* 

IJeciS IS     S     o 

31  14    B  40 
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99013 
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9-9559 

97944 

00047 

374.6 
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9-8885 
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hates. 
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It  will  be  seen  that  the  comet  is  nearest  the  Sun  (distance  0*40) 
on  Nov.  23,  nearest  the  Earth  (distance  0*37)  on  Oct.  6,  brightest 
on  Oct.  8.  It  again  approaches  the  Earth  to  within  distance  076 
about  Feb.  8.  It  is,  however,  quite  probable  that  the  actual 
brightness  will  go  on  increasing  throughout  October,  since  the 

formula  -^—^y  ^s^d  in  computing  it,  takes  no  account  of  physical 

increase  of  brightness,  which  is  extremely  probable  in  the  case  of 
a  comet  approaching  pretty  near  to  the  Sun. 

A  photograph  taken  at  Greenwich  on  Sept.  26  shows  a  fan- 
shaped  tail  with  at  least  four  rays,  the  longest  being  traceable  for 
fully  1°. 

Two  diagrams  are  appended,  one  showing  the  orbits  of  the 
Earth  and  Comet,  the  other  the  path  of  the  Coniet  through 
Cygnus  and  Ophiuchus.    (Frontispiece.) 


AUG.  30. 


FBB  17. 


After  perihelion  passage  it  will  be  best  seen  in  the  Southern 
Hemisphere,  but  about  February  next  it  may  possibly  be  still 
telescopically  visible  in  England. 
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Another  comet  (1902  e)  was  discovered  last  July  by  Mr,  John 
^^gg,  o£  Thames,  New  Zealand,  and  observed  by  him  on  several 
evenings.  Unfortunately  his  positions  are  too  rough  to  deduce  a 
reliable  orbit,  so,  unless  the  object  should  be  discovered  on  the 
Harvard  photographs,  it  must  be  regarded  as  lost.  It  may  be 
worth  while  to  point  out  that  amateurs  in  similar  cases  can 
determine  the  contet's  place  with  considerable  accuracy  by  making 
careful  drawings  of  the  small  stars  in  the  field,  and  alligning  the 
comet  from  these.  If  the  observer  has  not  star-catalogues  at 
hand  he  can  send  the  diagrams,  or  tracings  from  them,  to  any 
well-equ>pped  observatory,  when  the  position  of  the  comet  can  be 
deduced  within  a  minute  of  arc,  provided  reasonable  care  is  takeii 
in  the  drawing.  Had  Mr.  Grigg  done  this  there  would  have  been 
material  for  obtaining  a  close  approximation  to  the  orbit. 

A.  C.  D.  C. 


MiNoii  Plaiott  Notes. — The  planet  JJ  announced  two  months 
ago  proves  not  to  be  new,  but  identical  with  (451)  Patientia. 

The  following  new  planets  have  been  discovered  at  Heidel- 
berg:— 

Planet.  Date.  Discoverer.  Mag. 

JL July  9  Camera.               1 2 

JM Sept.  2  „  Not  stated. 

JN „    4  Wolf.                   12 

JO „    3  »>                      13 

JP   „    3  M                       12 

JQ «     3  .»  12 

JHr „     3  „  12 

JS   „     7  „  13 

The  identity  of  HS  with  planet  (359)  is  confirmed  beyond 
doubt.    This  planet  has  been  named  Georgia. 

Ast.  Nach.  3805  contains  a  note  by  M.  Ebell  on  planet  GT.  A 
plate  taken  at  Heidelberg,  1901  Dec.  3,  showed  two  planets,  of 
which  one  was  thought  to  be  new  and  was  named  HM,  while  the 
other  was  thought  to  be  GT.  Beasons  are  now  given  for  sup- 
posing the  first  one  to  be  GT,  and  that  this  planet  GT  is  identical 
with  (156)  Xanthippe. 

The  number  of  planets  announced  as  new  that  subsequently 
turn  out  to  be  already  known  may  be  taken  as  evidence  that 
the  exhaustion  of  the  group,  though  by  no  means  reached,  is 
approaching.  The  Heidelberg  plates  appear  to  show  about  four 
known  planets  for  each  unknown  one,  so  that  at  the  present  rate 
of  work  we  may  expect  that  in  another  ten  years  very  few  planets 
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as  briglit  ns  the  i3th  magnitude  will  remain  to  be  discovered.  To 
discover,  hows-ver,  is  not  alwa\9  to  keep,  lor  then;  is  a  long  lisf  tif 
planets  that  have  been  swmi  nt  one  oppoeition  only  aud  tbtm  lout 
again. 

The  planet  Eros  ia  now  a  morning  star,  of  about  the  latli  mog- 
nitude,  and  has  reeentlv  been  photographed  at  Greenwii-h. 

A.  C.  D.  C. 


The  Mibhok  of  the  Ceosblet  Eeflectoh, — As  it  seemed  from 
a  remark  in  our. lost  number  that  there  is  still  some  doubt  as  to 
the  maker  of  the  3-foot  reliet-tor  now  at  Lit-k,  it  has  been 
suggested  to  us  that  it  may  be  well  to  publish  the  following  letier 
written  to  the  Astrophi/tical  Jovnud: — 

"Professor  Keelcr's  most  useful  artit-le  describing  the  Crossley 
Keflector  of  the  Lick  Obaeriatorv,  in  the  Aili-ojiltysiciil  Journul  of 
June,  igoo,  contains  the  following  paragraph: — 

"TliB  largo  mirror,  tlie  raoet  in 
oil  r^et,  ai  d  n  I'licnlleiigth  or  17  tert  6'i  inuheK.  U  was 
IlB  figure  IB  eicelleut.  On  cutting  off  the  cone  of  rHj-a  froti 
rdffB  at  rocus,  nccoriiing  to  the  niKtljod  of  Foiieniilt.  the  ill  urn  i  nation  of  the 
mirror  u  Trrj  unifonii.  While  the  etiir-diaos  as  scpn  ill  an  ordinary  eyepiece 
are  Hitmll  and  ulniost  perfrutl;'  round,  tlicy  are  not,  I  tliink,  quite  eo  good  as 
tlie  images  seen  witli  a  large  refriictor ;  atill,  they  are  rerj  good  indeed,  as  tlie 
feillowing  obai'Fvntione  of  duuble  stars  made  recently  for  tiria  purpose  uill 

"  A  correspondence  with  Sir  Howard  Grubb  and  Mr.  J.  Gledhill 
has  pro^'en  to  me  that  the  figuring  of  this  eicellent  miri'or  is 
the  work  of  Sir  Howard  Grubb.  Mr.  Ci-ossley's  gift  to  the 
Lick  Observatory  included  two  mirrors  essentially  of  the  same 
diameter  and  focal  length.  These  were  distinguished  by  the 
letters  A  and  B.     An  extract  fmm  Mr.  Gledhill's  letter  is  as 

"  When  we  found  that  the  A  mirror  was  not  good,  and  that  the  Rgure  of 
tlie  B  was  a  Utile  worse,  we  asked  Dr.  Common  and  Mr.  Wasitell  (an  expert  in 
niirror-teeting  br  the  Fouuault  n  ethod)  to  come  and  test  tliem.  Tbej  did  so. 
Sir  Howard  Orubb  was  tben  called  in.  and  be  eiumined  both  mirrors.  All  the 
results  of  tbe  tests  agreed  witli  ours.  It  w.-is  tlien  decided  to  send  the  B  mirror 
to  be  rcfigured  by  Sir  Howard  Grrubb.  This  was  doiie,  and  ;ou  baie  it  ag  it 
came  from  his  workshop. 

"  It  is  the  B  mirror  which  has  been  used  in  all  the  «'ork  with  the 
Crossley  Eeflector  at  the  Lick  Observatory. 

"  In  justice  to  Sir  Howard  Grubb  I  herewith  make  the  correction 
which  of  course  the  late  Professor  K.eeLer  would  very  gladly  have 
made.  "  W.  W.  Casipbeli.," 


Tub  second  series  of  observations  for  the  re- determination  of 
the  Paris— Greenwich  Longitude  is  now  in  progress.     The  first 
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1>sirt  of  the  series,  m  which  M.  Lancelin  and  Mr,  H 
*:>bserver3  at  Paris,  is  completed  ;  and  these  two  me 
T>iirty  are  now  at  Greenwich,  M.  Bi^oiirdan  and  Mr.  JjyHon  bBiug 
-aa.t  Paris. 

Thb  TT.S.  Natal  Obsebvatoky, — Captain  Colby  M.  Chester, 

"U.S.Nt  has  heen  appointed  Superintendent  of  the  Washington 

V>b6ervatory,  in  plats!  of  Capt.  C.  H.  Davis,  wlio  has  beea  detailed 

i"or  duly  at  sea.     A  note  iu  Popular  Attrommy  says : — "  From 

*ei/eQt  Washinf^on  and  New  York  papers  it  is  evident  that  things 

sire  being  shaken  up  to  the  very  bottom.     Some  excellent  men, 

"who   ha*e   heretofore   enjoyed   an  emialile  reputiition  as   high- 

xninded,  inteKigent,  and  scholarly  men,  have  become  mixed  up  in 

this  Naval  Observatory  quarrel  in  such  a  way  as  to  besmirch  their 

food   names,    with   (probably)    undeserved   and  even   shamele^ 

ridicule," 


There  will  be  a.  Total  Eclipse  of  the  Moon  just  before  suniiae 
oil  the  morning  of  October  17.  The  c-ircu instances  will  be  found 
in  the  Comjiamun.  There  will  also  be  a  Paitial  Eclipse  of  the 
Bun,  partly  visible  at  Oreenwich,  on  October  30. 


It  is  reported  that  the  meteorological  work  at  Ben  Nevia 
Observatory  id  to  be  continued,  and  it  is  believed  that  tbe 
Treasury  are  likely  to -put  this  institution  on  a  sound  footing 
fiuancially. 

The  obituary  list  for  the  past  motith  includes  the  name  of 
Ur.  H.  von  Wild,  who  established  the  Hussiau  Meteorological 
Service,  and  was  Director  of  the  same  from  1S68  to  1895.  The 
>Ieteorological  and  Magnetic  Observatory  at  Pa«'lowsk,  where 
excfllent  work  has  been  done,  wns  founded  under  his  direction. 
Dr.  Wild  was  in  his  6^tU  year  at  the  time  of  his  death  at  Zurich. ' 

We  learn  from  Po^iular  AHronomy  that  Prof.  W.  B.  Burnham, 
of  tbe  Yerkes  Observatory,  has  given  up,  for  the  second  time,  a 
lucrative  business,  that  he  may  give  his  whole  time  and  etiergy  to 
practical  work  in  astronomy. 

The  attention  of  foreign  and  colonial  readers  is  called  to  the 
third  of  the  notes  in  the  Oxford  Note-Book  (p.  385).  We  will 
gladly  publish  opinions  on  astronomical  t()picH  in  the  form  of  short 
not«8  if  anyone  likes  to  communicate  such  ;  but,  as  is  pointed  out 
ia  tbe  not«,  there  are  dangers,  and  we  must  reserve  to  ourselves' 
the  usual  editorial  privilege. 
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From  an  Oxford  Note-Book. 


^ 


%^ 


The  BelfiiBt  Meeting  of  the  British  AsBociation  was  tliorough^  \ 
enjoyable  and  Buccesaful,  antl  the  Subsection  of  "Aatronomy  ai» 
CusRiical  Physics  "  shared  in  the  general  success.     The  eiperienc;^^^ 
of  the  last  two  years  showed  that  Astronomy  alone  scarcely  prC^^^^ 
vided  material  for  a  separate  department;  aatronouiera  do  th^^^^ 
come  in  sufficient  numhera  to  the  meeting,  and  their  papers  art&=^' 
for  escellent  reasons,  usually  pubhshed  elsewhere.     But  by  aaao  '^'-^  c 
dating  with  astronomy   the  othtr    "  observational "   sciences  o  ^^^rt 
meteorology,  magnetism,  and  seismology,  a  very  strong  subsection:*'  * 
was  formed — rather  too  strong,  indeed,  for  the  audiences  showed  e^      . 
t-endeiicy  to  dusert  the  longer -esfabli shed  subdivisions  of  Section  A^*^^ 
for  the  new  one.     Prof.  Schuster,  in  his  opening  uddress,  took  tb^=»  *' 
opportunity  of  aajiug  some  earnest  and  courageous  words  aboutc*"*  j 
llio  observational    sciences  in  general,  pointing  out  the  sped  id  4^ -*^ 
dangers  to  which  they  were  liable,  and  urging  that  a  drastic  remedy  '""^'J* 
should  be  applied,  at  least  in  the  domain  of  meteorology  ;  viK.,1hat  i*     ^ 
»/  it  be  impossible  to  analyse  and  digost  the  already  accumulated    *^^. 
results,  on  lines  which  he  indicated,  without  stopping  the  ob-    — ^ 
servations,   then  the   observations    should   be   stopped,   and  the      '^^.. 
problems  waiting  for  solution  attacked  with  the  energy  thus  set 
free.     His  words  are  reproduci-d  elsewhere  in  this  number ;  and 
here  it  need  only  he  remarked  that  siniJlar  conclusions  have  already 
been  reached  by  some  astronomers  (e.g.  where  current  transit- 
circle  observations  have  been  curtailed,  or  stopped  altogether,  in 
order  to  bring  up  ari-ears),  and  Ihat  the  spirit  of  his  remarks  wiih 
reference  to  meteorology  is  at  least  as  o!d  as  De  Morgan,  as  readers 
of  the  '  Budget  of  Paradoxes '  will  recognise. 


Thoe  were  bo  many  papers  that  three  full  morning  sittings 
were  occupied  with  them.  The  eihibilious  of  lantern-slides  by 
Dr.  I.  fioberts,  and  of  a  set  made  at  the  Terkes  Observatory,  were 
naturally  much  appreciated  by  a  British  Association  audience,  and 
none  of  the  papers  were  too  technical  to  excite  general  interest. 
The  addition  of  meteorology  and  seismology  to  the  Section  had 
happy  results,  as  we  heard  Irom  Mr.  W.  N.  Shaw  about  the  kite- 
flying experiments  made  so  ably  by  Mr.  Dines,  and  from  Prof, 
fti  line  about  the  present  state  of  seismology,  with  special  reference 
lo  the  recent  volcanic  disturbances.  There  was  evidence  that 
Mr.  Hinka,  as  Secretary  to  the  Subsection,  hnd  worked  most 
energetically,  and  much  of  its  success  was  undoubtedly  due  to  hiiu. 
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SoMH  three  years  ago,  in  the  Pulil.  Attr.  Sue.  of  the  Paei/k,  there 
■vere  started  stime  paragraphs  henJed  "  General  Kotes,"  to  which 
3  offer  a  tardy  but  renjicolfiU  word  of  welcome.  We  scarcely  get 
«nough  comment  and  critid»m  in  our  astronomicai  journals,  i.  e. 
comment  of  a  light  and  general  kind.  Controversial  points  raised 
dn  one  memoir  are  of  course  suitably  and  seriously  replied  to  in 
another ;  but  this  is  not  the  kind  of  critidam  I  have  in  mind.  We 
«hould  like  to  know  the  views  of  Amerii-an  astronomers  (and  of 
course  others  at  a  distance)  much  as  we  should  if  we  paid  thero_  a 
Tisit  Those  who  have  been  fortunate  enough  to  pay  such  visits 
^now  whac  a  vast  amount  there  is  still  to  be  learnt  from  a  man 
whose  strictly  scientific  writings  they  may  already  know  thoroughly 
well.  Of  seeing  materia!  observatories  one  perhaps  gets  a  little 
tired ;  "  I  sometimes  dread  visiting  a  new  observatory,"  said 
an  enthusiastic  astronomer  to  me  the  other  day,  "  lest  they 
should  insist  on  showing  me  every  instrument  in  the  place." 
But  it  is  otherwise  with  the  inhibibrnU  of  the  observatories ; 
there  must  be  something  very  deficient  in  tlie  visitor  if  he  does 
not  profit  by  the  opportunity  of  talking  to  workers  in  the  midst 
of  their  work.  No  doubt,  therefore,  those  who  can  travel  will 
always  learn  most  of  th<-'ir  fellow-astronomers  :  but  for  those  wbo 
must  stay  at  home  cannot  a  little  more  be  done  ?  Cannot  they  be 
talked  to  in  print  a  little  more  ?  There  are  o£  course  dangers 
ahead  :  the  airing  of  views  on  all  topics  can  only  too  easily  be 
made  tiresome  or  even  objectionable ;  but  as  a  per^'onal  opinion  I 
would  hazard  the  view  that  at  present  w«  could  afford  to  run  a 
few  risks,  if  haply  we  may  learn  a  little  more  about  one  another. 


The  particular  paragraph  which  gave  rise  to  the  above  reflections 
is  that  on  p.  147  of  vol.  Jtiv.  Pub.  AM.  Soc  Paeifie,  where  the  writer 
boldly  says  a  word  for  the  "  popular  article,"  1  should  like  to 
express  sympathy  with  him,  though  at  present  the  main  point  is 
not  so  much  how  far  we  agree  with  him  as  that  we  should  have 
the  pleasure  and  benefit  of  seeing  his  views,  whatever  they  may 
be,  expressed.     I  will  venture  to  reproduce  them  here  : — 

It  baa  been  uryed  mor*  thnn  once  againrt  the  JahrelhtrkM  (Wielicfliiua)  that 
Iflo  much  space  is  devoted  to  reviewing  popular  srticteB.  In  this  orJliciBm  we 
amnot  coDour  ;  tlie  vork  is  thereby  made  more  useTuI  to  Hmaranre,  and  it  miisC 
be  confessed  that  profeiuiiunal  BBtroniimers  nill  profit  by  it  as  well,— for  it  is 
notorious  that  the  latter,  u  a  rule,  do  not  spend  mucli  time  upon  technical 
papers  outside  of  their  own  specialities.  If  they  get  abroad  knowledge  of  their 
science  at  all,  it  is  quite  usually  through  the  medium  of  popular  eiposition. 
In  this  connection  vs  ma;  recall  the  frank  statement  of  the  late  Professor  P.  G, 
Tait :  "  I  faaie  abstained  from  reading  (he  details  of  anj  inveatigatioD  (he  its 
author  who  it  maj')  which  seemed  to  me  to  be  unneceaiarily  complex.  Such 
a  course  has  inevitably  certain  disadvantBges,  but  jts  manifest  adrantages  iax 
outweigh  them." 


Noleg, 
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^^M  It  would  be  well  if  we  could  all  learn  the  lesson  conveyed  in  tr-  ^ 

^^M  above  words  :  i.  e.,  vte  jaB^y  arrive  at  our  result  bow  we  like,  but  ^ 
^H  eX])ounding  it  in  print  we  must  cast  it  into  simply  readable  for  x-J 
^H  Prof.  Tait  himself  used  quaternions  freely  to  get  his  resulta,  I*  «- 
^^M  of  couree  he  priuted  them  in  tlie  more  popular  notation.  It  if  ■^ 
^H  a  familiar  sight  to  see  him  in  the  club-room  at  St,  Andre*^^ 
^^K  smoking  a  pipe  and  revising  for  press^  one  of  his  elabot*-"* 
^H  investigiitions  on  a  half-sheet  of  nole-paper  —  a  concisene' ^ 
^H  rendered  possible  by  the  quaternion  notatiim,  ivhii-h  it  must  lia'^^ 
^H  cost  him  something  to  discard  in  print.  Alas  !  we  shall  no  moJ^ 
^B  see  there  either  himself  or  the  soldier-son  of  whom  he  wai  ^^ 
^H  pi'ond,  and  of  whom  it  was  usually  said  that  "  when  his  father  h^^ 
^H  shown  mathemarit-allv  that  a  go'f-ball  i^ould  not  be  driven  furthe=== 
^B  tliftu  a  certain  distance,  '  Freddy  '  promptly  drove  one  further 
^H  I'ut  succinctly  this  was  the  actual  fact;  theory  and  observatio  '" 
^1  were  in  disagreement,  and,  as  on  bo  many  previous  occ-asion^^ 
^H  theory  bad  to  find  out  its  mistake.  Prof.  Tait  had  in  fact,  i -J 
^P  his   early   calculations   on    the   flight   of  a  golf -ball,  neglecte^' 

H^  the    effects    of    "  uuderspin " ;    and    without    underspin    it    jT^ 

pi-actically  impoaaible  for  human  beings  to  drive  a  hall  zoo  yard 
(to  lirst  pitch).     When  this  limit  was  far  exceeded  ("Freddy^ 
drove  over  300  yards  carry,  390  yards  "  with  a  run")  he  recognizee^' 
that. there  must  be  some  defect  in  the  theory,  and  ultimatelj^— 
found  it  in  the  "  underspin,"  which  instead  of  being  negligible  a^^^ 
he  supposed,  was  the  most  important  factor  in  good  "driving."* 
How  he  gradually  but  completely  established  this  point  concerns  ^^ 
jihysicistH  and  golfers  rather  than  astronomers:    hut  the  battle   ^ 
between  theory  and  observation,  and  its  inevitable  resiJt^,  is  of 
interest  to  us  all — especially  perhaps  to  Mr.  S.  C.  Chandler,  who 
enjoyed  the  triumph  of  observation  so  recently.     To  sa^e  possible 
misunderBtanding,  I  should  add   that   the   historic  drive   above 
mi'ntioned  «as  (if  my  memory  of  dates  is  correct)  not  the  actual 
evidence  which  led  Prof.  Tait  to  cori-ect  his  theory  :  it  came  later : 
but  it  is  none  the  less  a  striking  instance  of  the  possible  error  of 
a  theoretical  caliiulation  deliberately  made  by  a  scientific 
the  front  rank.     The  distances  I  have  mentioned  are  authentic. 
Almost  the  last  time  I  saw  Prof.  Tait  he  walked  with  me  to  the 
spot  and  told  me  all  the  facts  himself.     In  case  this  should 
the  eye  of  anyone  seriously  interested  I  will  briefly  give  them : — 
The  drive  was  from  the  tee  at  the  13th  hole  at  St.  Andrews  (right- 
hand  course)  which  was  set  hack  about  50  yards  at  the  timp,  being 
hchiiul  the  green  of  the  previous  hole.     The  ball  was  seen  to  pitch 
on  the  plattau  hy  the  players  in  front  over  whose  heads  it  went. 
They  were  two  brothers  of  "Freddy"  and  had  derisively 


1 


*"'. 


Oct.  1902.]  Nalei  887 

liii»3  to  drive  at  them  ;  and  one  o[  them  (»  surveyor)  was  bo 
fiTri.n,ZRd  at  the  result  tlat  he  walked  hac-k  into  the  town  and  brought 
out  his  theodolite  to  survey  the  distances :  finding  as  ahove  that 
th^  " i-arry  "  was  over  300  yards,  and  the  whole  drive  390  yards. 
-Tla^  ball  was  found  in  the  bunker  near  the  hole. 


-Ali  this  has  carried  me,  I  fear,  rather  far  away  from 
'•stromimy.  But  there  seems  to  be  some  rnvsterious  conneclioii 
0*it\ween  astronomy  and  a  golf-links;  for  the  foll'twing  aalio- 
'sc>ixiical  observations  "on  the  links"  are  reported  in  Fundi  fur 
-A.v.g.27:— 

Tl^a-CREABFD    MTCTUDE    0-1   THE    P.IHT   OP    THE   MlDNIQFIT    S«N  I "Oil  the  Lillfes 

ttie        Signallera   oi    the    Djiid.:e    i:itj    BiBee    epenl   Ibe   Lours    of    darkness 
"*•**»  ipulttting  tlie  heJiograpb," 


^        -A.W  nnnonncement  made  by  the  Director  of  the  Lick  Obseri'nlorv, 

**^     IBulletin  No.  so,  is  one  to  be  hailed  «ith  dulight.    Copies  of  tho 

r*«*<itographa  taken  at  the  Liuk  Observatory  are  to  be  generally 

*-*^t- finable  at  a  moderate  cost,  it  heins;  "  assumed  that  sujh  copies 

'^^'oxa.ld   be    used   for  purposes   of  study  and  investigation.".    I 

?^**'*iiiot  but  think  that  this  is  the  right  method  of  dealing  with  the 

*^**-I>idly  aci/umulatiug  atores  of  photographs  at  our  large  observa- 

^■"-^i^iea.     Copies  cannot  be  indefinitely  presented  to  those  who  tan 

Profitably  utie  them,  however  generous  may  be  the  wishes  of  the 

-t>i^eutors:  and  the  few  shillings  per  copy  whic-h  would  put  the 

^*itien)e  of  supplying  them  freely  on  a  workiiig  basis  will  not  be 

8*"  iiclged  by  anyone.    The  price  should  be  fixed  high  enough  to  make 

*■"  ***gs  work  quite  smoothly — it  would  be  far  better  to  make  a  profit 

*"»Mi  to  run  a  risk  of  loss :  for  if  necessary  the  profit  can  easily  be 

■turiatdto  the  ad  vantage  of  astronomy,  oreven  of  the  purchasers  ihem- 

^^ilvea,  in  some  «ay.      The  Koyal  Astroiiomival  Society  started  a 

Bcbeme  of  this  kind  a  few  years  ago  which  has  worked  quite  well  and 

"^^    shown  inter  alia  that  there  is  a  steady  demand  for  astrouomieal 

plioiogrupha — chiefly  in  the  lantern-slide  form  at  present.     A  \i>t 

**-    tliosH  hitherto  published  is  given  year  by  year  in  the  February 

''*>Taber  of   the  Montldy  Notices,  or  can   be  had  separately  on 

*?I>lication   to   Mr.  Wesley.      To  avoid  commereial   difficulties 

(^'tiich  are  also  hinted  at  by  the  Director  of  the  Lick  Observatoi'v) 

^  V?    K.A.S.  photographs  are  only  supplied  to  Fellows,  but  those 

*t».0  are  not  Fellows  can  generally  find  some  friend  to  malte  tho 

parchase  for  them.     I  wonder  whether  Professor  Campbell  will 

™   »hle  to  revise  his  opinion  that  "  the  collection  of  photographs 

111  our  possession  is  so  extensive  that  it  is  not  practicable  to  supply 
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a  detailed  list"?      I  sincerely  trust  the  decision    may  cot  be 

fiermanent,  for  Imlf  the  value  o£  the  collection  will  iii  that  case  h 
Dst.  It  is  moat  important  for  a  worker  to  know  what  phot«grapln 
are  available  of  the  region  he  is  at  work  upon ;  and  I  would  urge. 
u  a  tentative  scheme,  that  beginning  fi-om  the  pveteni  timt  (w)l 
leaving  arrears  for  future  consideration)  the  Lick  ObserraWrj 
should  publish  in  ita  Bulletins  a  liat  of  the  plates  taken,  with  the 
following  particulars: — (i)  Eeference  No.  of  plate.  (2)  Date  **f 
exposure  and  hour-angle  ;  or  simply  date  to  five  decimal  place^ 
which  identifies  the  hour-angle,  (3)  K.A.  and  Decl.  of  centre  f<* 
igoo'o,  {4)  Approximate  angular  radius  of  field  in  minutes  of  arc. 
(S)  Approximate  magnitude  of  faintest  star  photographed.  Other 
defwls  might  of  course  be  useful,  but  these  five  would  generall/ 
enable  a  worker  to  know  whether  the  plate  would  be  likely  to  1* 
of  value  to  him,  and  he  could  order  it  by  its  number.  The  work 
of  cataloguing  on  this  plan  the  existing  plates  might  proceed 
gradually — say  a  year  at  a  time,  beginning  with  the  early  plates, 
which  are  liable  to  be  most  important  in  investigations  of  proper 
motion  or  other  change.  Would  such  a  plan  be  found  generally 
useful  ?  I  should  welcome  the  opinion  of  other  astronomers  in 
this  matter. 


Among  attempts  to  express  angular  measure  by  means  of 
lengths,  the  following  description  of  a  meteor  takes  high  rank: 
It  is  from  the  Times  of  August  2^,  1903  1 — 

A  Finiir  PHE-romtnox.— Mr.  C.  F.  Dowsett  writes  from  WinklebiirT', 
BnaingBtoke,  under  jeBtcrdn^'a  date : — "  A  Tew  minutes  after  1  of  the  uluok 
tliifl  morning,  in  brilliunt  mooiili°lit,  I  »aw  a  ball  of  Ere  pasaing  in  a  straiBht 
line  from  west  to  buL  If  an  orainar j  star  appears  to  our  viaiun  about  the  aizs 
of  hulf-u-oron'ii  this  ball  of  fire  appeared  to  be  full;i  aa  Inrge  us  lialf  the  mooa 
appears  to  ua.  I  was  nt  a  window  t;  ft,  from  the  ground  level,  whioh  is  about 
400  ft.  above  sea  IbtbI.  In  pasaing  tbe  ball  "f  fire  appeared  just  below  the  lops 
of  trees  which  are  63  yards  Irom  tbe  window  and  about  jo  tt.  high,  and  when 
past  them  I  watched  it  in  the  open  (as  far  as  tbe  window  would  allow  me)  orer 
about  two  miles  of  the  earth's  surface.  Just  aa  1  was  losing  aight  of  it  portiona 
si'enied  to  descend  from  it  and  a  part  to  go  on.  Judging  from  earthlj  motion, 
il.si'piiied  aa  it  travelling  at  about  tbe  rate  a  train  does  when  making  40  milea 
au  hour.     Perhaps  euiiie  of  your  readers  had  a  more  eitended  view," 
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The  System  of  rj  Geminorum, 

The  inclusion  of  ry  Geminorum  among  the  stars  discovered  at  the 
Lick  Observatory  to  have  variable  radial  velocities  claims,  for 
several  reasons,  particular  attention.  To  begin  with,  it  is  visually 
double.  Close  to  the  glaring  red  disc  of  the  variable,  Mr.  Burnham 
detected,  in  1881,  a  tenth- magnitude  companion,  which  proves  to 
be  in  slow  retrograde  revolution.  The  latest  published  measures 
— executed  more  than  five  years  ago — showed  a  decrease  of  the 
angle  by  10°,  accompanied  by  a  slight  augmentation  of  the  distance, 
W'hich  now  amounts  to  just  i".  Centuries,  indeed,  may  elapse 
before  it  becomes  possible  to  compute  the  orbit  of  this  slowly- 
moving  pair ;  yet  even  a  remote  prospect  is  better  than  none  at  all ; 
and  ri  Geminorum  is  the  only  star  of  its  spectral  class  that  has  so 
far  given  the  smallest  opening  for  enquiries  into  its  gravitational 
regimen.  And  the  opening  will  be  rendered  comparatively  wide 
should  the  intimation  of  its  forming  a  ternary  combination  be 
verified  by  the  progress  of  research. 

Several  other  binary  stars  have  already  been  resolved  spectro- 
scopically  into  three  components.  Castor  is  an  illustrious  example  ; 
and  it  is  followed  by  k  Pegasi,  by  i  Ursse  Majoris,  and  perhaps  by 
4  Herculis.  But  the  circumstances  of  rj  Geminorum  are  peculiar. 
It  is  the  first  third-type  star  found  to  be  spectroscopically  double. 
A  beautiful  range  of  flutings  corresponds,  in  its  analyzed  light,  to 
the  fiery  tinge  of  its  colour.  Moreover,  it  is  essentially,  though 
not  very  markedly,  a  long-period  variable.  That  is  to  say,  a  cycle 
of  231  days  is  pretty  regularly  conformed  to,  while  the  changes 
comprised  in  it  are  much  more  feebly  accentuated  than  in  the 
generality  of  its  congeners.  And  it  is  worth  noting  that  the 
decline,  not  the  recovery,  of  lustre  is  the  phase  sometimes  imper- 
fectly accomplished.  At  maximum  of  3*2  magnitude,  the  object 
never  sinks  below  4*2,  and  is  liable  to  halt  in  its  descent  at 
37  magnitude.    .  Thus,  in  the  year    1879,  *'^®   minima  due  in 
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Febrimry  aod  Novomber  were  alike  observed  by  Sfbmidt  as  on  JMj 
half-developed  or  abortive".     Kor  are  the  maxima  attt-nded  tr^:^y 
any  aymptoms  of  emisBion.     So  vivid  rays  of  blazing  hydrog^^^" 
relieve  abBorption-baods  resembling  those  of  Betelgeux  rather  ih^^^^J^ 
the  dense  shadings  of  Mira.     Kevertheless,  the  variability  of  tlk^^E^is 
star,  albeit  moderate  in  amount,  has  the  fundamental  cbavacterist  1=^^*^ 
wanting  in  the  equivalent  fluctuations  of  many  analogous  object^:^^*''*' 
It  obeys  a  definite  period.      It  is  no  casual  flickering.      Soqe:::^^'^ 
condition  seems  to  be  added  to  those  prevailing  in  the  constitutio^^:^'^" 
of  irregular  variables,  by  which  a  certain  order  of  recurrence  i«^      ^° 
time  is  enforced.     And  we  cannot  but  ask  ourselves  the  questior*^  ^^°' 
What  may  that  condition  be "? 

A  poi<8ib!e  answer  is  suggested  by  Professor  Campbell's  receit-*^*^ 
announcement  that   q  Geminorum  ia   a   spectroscopic   binary^        ^J' 
For,  sliould  the  period  of  revolution  turn  out  to  be  identical  witL=*'  -"^ 
the  period  of  variation,  a  strong  presumption  would  arise  tba.**  * 
compaDionship  in  some  ■wey  dictates  the  course  of  light-chang^^"^^' 
Tliat  such  a  relation  esista  in  the  case  of  "  Cepheid  "  I'ariablei  ■^=='  ''^^ 
has  been  fully  eatablished ;  but  their  rapid  and  precise  fluctuatiom  rfi^*"]* 
are  of  a  very  different  character  from  the  loosely  regulated  vicissi-  Sr  ^'' 
tudes  of   stars   like   Mira  Ceti.      Nor  has  a  scrap  of  evidence '^^^-'^ 
favouring  the  supposition  that  such  variables  are  in  reality  crypto^'*— ^ 
doubles  been  until  now  produced.    The  aasifrnment  of  this  character.  ••''^^' 
then,  to  a  star  periodica!  in  nearly  eight  months  is  of  someivlmt^^ 
critical  import.  ,. 

The  first  point  to  be  ascertained  is  whether  its  two  kduds  of::^'"  

change  synchronize — whether  its  lightK;yc!e  corresponds  with  it»= 
orbital  cycle.  So  far,  there  is  nothing  to  show  that  it  does.  The  ■= 
published  observations  are  too  few  to  supply  grouuda  for  a  decision, 
or  even  for  an  opinion,  on  the  subject.  They  extend  from 
January  15,  1900,  to  February  2,  1902,  during  which  time  six 
plates  were  taken  and  measured  by  Messrs.  K«e8e  and  Stabbins. 
The  indicated  range  of  velocity  is  small,  only  ten  kilometres  a 
second ;  but  it  is  unlikely  that  the  maximum  rates  were  hit  off  at 
the  epochs  of  exposure.  It  happened,  however,  that  two  deter- 
minations were  made  within  six  days  of  each  other — on  January  15 
and  21,  1900— and  they  gave  nearly  the  same  result :  the  orbital 
speed  had  altered  very  slightly  in  the  interim.  Hence  the  infer- 
ence must  be  drawn  that  the  period  of  revolution  is  either  com- 
prised within  a  few  days  or  is  protracted  over  many  months. 
The  latter  appears  the  more  probable  alternative  ;  yet  the  further 
measures  given  lend  only  a  shadowy  countenance  to  the  hypothesis 
of  cyclical  coincidence  in  light  and  motion-change.  Observations 
made  night  after  night  for  the  express  purpose  of  settling  the 
matter  once  for  all  are,  then,  ui^ntly  needed.  This  is,  indeed,  a 
test-case  as  regards  long-period  variability.     Even  if  all  stars  of 
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the  Mira  class  prove  to  have  close  companions,  l!ie  spectral  dis- 
placements occasioned  by  them  might  be  very  difficult  at  dpteetion. 
But  they  will  be  keenly  looked  for  should  au  agreement  of  periods 
make  it  clear  thut  the  biuary  condition  of  •>  Geminorum  is  no 
accident,  but  an  iDdiBpensable  part  of  ita  economy. 

Acqu^ntance  with  the  orbital  relations  of  the  stai-  will,  more- 
over, enable  us  to  gather  some  preliminary  ideaa  regarding  its  mass. 
A  minimum  estimate  of  thia  importaot  element  can,  at  any  rate, 
be  arrived  at,  when  we  know  in  what  period  and  with  what  velocity 
it  revolves.  And  since  we  are  at  present  totally  ignorant  as  to  the 
amount  of  matter  contained  in  third-type  stars,  and  their  probable 
mean  density,  the  information  in  prospect  is  more  than  commonly 
■desirable.  Theories  of  ttieir  development,  for  instance,  would  be 
materially  affected  by  it.  Their  place  in  the  stellar  hierarchy 
-cannot,  with  any  confidence,  be  assigned  untU  sure  data  are  pro- 
vided, respecting  their  size  and  consistence.  Some  among  them 
-are  undoubtedly  gigantic  orbs.  All  seem  to  be  remote  from  the 
Earth,  beyond  the  measure  of  remoteness  of  solar  or  even  of  Sirian 
stars  ;  and  many  shine  with  great  intensity,  notwithstanding 
powerful  self- absorption.  The  conjecture  might  indeed  be  haKarded 
that  great  mass  is  a  condition  sins  gua  non  for  the  display  of  a 
fluted  spectrum — that  only  bodies  on  a  vast  seals  of  construction 
-survive  to  reach  the  Antarian  stage,  while  minor  globes  sink 
towards  extinction  by  insensible  gradations,  without  undergoing 
»ny  striking  transformation  in  light-qua! ity. 

A  proper  motion  of  o*-o69,  assigned  by  Dr.  Auwers  to  ij  Gemin- 
orum, was  pronounced  by  Mr.  Burnham  to  be  "  obviously  common 
to  both  (visible)  components."  From  its  amount  we  can  derive  an 
approximate  notion  of  the  probable  distance  of  the  system, 
A.nuual  parallax,  taken  all  round,  naturally  stands  in  a  certaiu 
relation  to  proper  motion.  Let  ns  put  the  ratio  at  one  to  seven 
-and  see  what  it  comes  to  in  the  example  under  consideration, 
fully  recogniKing,  at  the  same  time,  that  an  individual  result  of  the 
Jtind  is  worthless  except  for  illustrative  purposes.  Assuming,  then, 
the  parallax  to  be  one-seventh  of  ita  proper  motion,  we  obtain  for 
*t  a  value  of  just  o"-oi,  corresponding  to  a  hght-journey  of  326 
years.  Our  own  Sun,  relegated  to  such  a  distance,  would  probably 
liave  escaped  enrolment  in  the  Bonn  Durchmnsterung ;  it  uould 
l^he  rank  among  the  submerged  and  unnamed  millions  of  space. 
In  other  words,  its  apparent  brightness  would  be  nearly  seven 
uaagnitudes  below  that  of  ij  Geminorum.  It  would  follow  that  the 
star  actually  emits  five  hundred  and  twenty  times  the  light  of  the 
■Sun.  And  even  though  this  estimate  be  very  far  from  exact,  stili 
the  probability  of  some  such  enormous  disparity  subsists  ;  and  we 
^ce  fully, entitled  to  look  upon  the  system  of  ij  Geminorum  as  no 
lesa  interesting  by  i(s  complexities  than  imposing  by  its  scale. 
Agnes  M,  Clerk b. 
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C'EBTAiy  large  meteors,  owing  to  circumstances  EaTouriug  their  -^^_ 
apparitiouJ4,  are   Kitnessed  by  a  great  number  of  persons  and  _^^ 

attract  considerable  notice  in  the  newspapers  and  scientific  'f>j, 
journals.  Other  meteors,  equally  brilliant  and  sometimes  eren  -mimi 
more  interesting  and  not«worthy,  scarcely  receive  any  attentiou  .Miwt 
whatever  I  Of  very  fugitive  character,  or  appearing  in  the  small  MJiH 
hours  of  the  morning  or  in  a  sky  overcast  at  many  stations,  they  ~^r-^r 
pa^H  comparatively  unobserved.  The  fine,  flashing  fireball  of "%  ^zk? 
Ktund.iy  night,  July  13,  had  numerous  spectators,  for,  apart  from.c:x:K^ 
the  convenient  time  of  its  display,  it  left  a  durable  streak  which«::f  ^^|, 
enabled  [jeople,  on  looking  upwards,  to  realize  at  once  the  nature  o2-«:^  of 
the  phenomenon.  And  the  fireball  of  August  23,  though  it'.f:  jt 
appeared  at  2  in  the  tiiornini;,  was  seen  by  nianv,  for  its  lott^_d^g 
duration  of  about  40  seconds,  even  more  than  its  glaring  aspect«-^»ct, 
led  to  its  being  observed  by  everyone  who  happened  to  be  out  oti*  of 
doors  .it  the  time.  But  the  conditions  were  different  in  reapec=:»^sct 
to  the  fireball  of  the  early  evening  of  September  25,  7"  35",  whics^»icb 
gave  a  very  vivid,  iightning-like  flash,  illuminating  the  E.  coast  c:^  tii 
Ireland,  Mt.  George's  Channel,  Cardigan    Bay,  and   the  coast  o  of 

I'eiri broke,  Cardigan,  and  Carnarvon  with  an  astonishingly  sudde^».£cn 
and  transient  brilliancy.  The  meteor's  descent  was  unusual^ J-^all;- 
rapid  and  short,  so  that  people  who  were  startled  by  the  f 
ascribed  it  to  lightning,  and  thought  no  more  of  the  incident,  .a 
Bristol  1  was  observing  Jupiter  in  a  rather  foggy  sky  when 
sudden  flash  caused  me  to  look  quickly  to  the  west,  and  I  saw 
faint  t>reen  streak  which  disappeared  in  the  fraction  of  a  seconc: 
1  had  glimpsed  it  well  enough,  however,  to  fix  its  poartit^-^oD 
from  211°  +41^  to  204°  +38^%  and  note  the  direction  from  -^  " 
point  a  little  N.  of  Vega.  At  Enniscorthy,  Ireland,  the  Eev.  T^^^V. 
F.  A.  Ellison  was  looking  towards  the  square  of  P^asus,  wh_^^eii 
everything  was  suddenly  lit  up  and  a  nearly  vertical,  green  etre^^^*^' 
of  momentary  duration,  was  seen  projected  across  /3  Pegaei,  a  — n'i 
extending  from  340"  +31''  to  356°  +17°.  Mr.  Ellison  rema^^*"^* 
that  the  fireball  descended  so  swiftly  that  the  eye  could  not  foil—  ■■*^>"' 
it,  and  but  for  the  streak  he  might  have  concluded  the  flash  "^ 

have  been  ordinary  lightning.  The  duration  of  flight  could  k::=^*-  ** 
have  exceeded  one-eighth  of  a  second.  The  real  path  of  the  obj  -^^^^ 
was  over  the  sea  between  St.  George's  Channel  and  Cardigan  nfc-^^*J'' 
It  fell  from  88  to  57  miles  along  a  course  of  34  miles,  and^ 


EUison's   I'alue  for   the  observed   duration    is   correct. 


^-fte 


velocity  must  have  exceeded  250  miles  per  second  !  Quite  possi  t-^v 
the  duration  may  have  been  underrated,  but  extending  it  n:»<-'**' 
liberally  «ill  not  negative  the  fact  that  the  motion  of  the  mefc^^^'" 
must  have  been  greatly  in  excess  of  that  consistent  with  parabK*^'"^ 
relocity.     The  actual  flight  of  the  object  was  unfortunately  i*-  ** 
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ob^^sxrved  at  Bristol,  but  the  very  sharp  flash  and  evanescent  streak 
S.<!rient]y  indicated  that  the  speed  was  quite  abnormal.     The 


m^Lnt  was  at  255°  +46",  and  from  or  near  this  point  in  the 

noxT-fcViern  region  of  Hercules  several  large,  flashing  meteors  were 

dixr^csted   during  the  last   week   of    September    this   year.      On 

S^p>-fc^mber   24,    ii*»   53'",  Mr.  C.  L.   Brook,  of   Meltham,  near 

Hlvxci^ersfield,  recorded  a  small  fireball  falling  in  two  seconds  from 

25i*^    "~i42°  ^^  3^2°  —21°.     On  September  26,  about  9  p.m.,  a 

iJ^^'fc^or  brighter  than  Jupiter  was  seen  at  Alloa,  Scotland,  shooting 

fr'orjd  the  region  of  a  Cygni  to  a  point  between  a  and  /3  Andro- 

i^^cisc,  and  leaving  a  short  streak.     On  September  27,  at  7^  33™,  a 

fii:*e3l3all  much  exceeding  Venus  was  seen  by  the  Rev.  W.  F.  A. 

^H\JSon  at  Enniscorthy,  and  by  Mr.  A.  Sullivan  at  Dublin,  in  the 

^^S^^^n   south   of  Aquila,  and   directed   from  the  N.  border   of 

^^^i^csules.     On  September  29,   10^  i6"\  a   brilliant  meteor  was 

obs^X'ved  by  Messrs.  A.  McDougall  and  W.  E.  Eolston  at  Earlsfield, 

Sixx-x^^y,  descending  slowly  from  S.S.W.  to  S.E.     These,  and  several 

ofclx^^  objects  seen  at  about  the  same  period,  may  not  have  belonged 

*^    c>xae  and  the  same  system,  but  the  general  accordance  in  their 

^*^^<5tions  is  significant.     On  September  29  the  shower  of  Her- 

cu.li^g  certainly  continued  active,  for  during  a  watch  of  three  hours 

J-  ^^Ciorded  four  meteors  directed  from  255°  +46°.     The  motions, 

T^^^^^^ver,  varied  considerably,  and  I  append  the  apparent  paths  of 

^"^"^^^^^  of  the  objects  which  were  very  well  observed : — 


Path. 


Date. 
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^Jit.  29 10     53 

I     II     26 


>> 


>> 


12     52^ 
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2 
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Notes. 

From 

To 

a          0     1 
0           0 

51      +15   i 

a          d 

0           0 

54i+  5 

V.  swift ;  white. 

5i   +4^*1 

i3i  +35 

V.  Bwift;  white. 

99     +78 

1 

85     +57 

V.  V.  slow  ;  yell. 

^  -  ^Oxiplicate  observations  of  these  would  be  valuable,  as  it  seems 
^^^^Oidt  to  admit  that  meteors  offering  such  great  contrasts  in 

^^l^  velocity  can  belong  to  a  common  radiant. 
WS^^®  a  meteoric  phenomenon  of  special  character  and  differing 
^'^^^ily  from  the  very  swift-fiashing  meteor  of  September  25, 1  may 
^^^iii  mention  the  fireball  of  August  22,  2^^  2""  a.m.  I  computed 
^  ^  length  of  its  observed  path  as  6 1 1  miles,  which  is  certainly  a 
^    -^^rd  for  meteors  seen  in  England  during  the  last  20  years.     It  * 

"■^l  from  about  65  to  33  miles,  and  traversed  the  English  Channel 


with  a  slow,  horizontal  fcurst-   from    \V',S,AV.  to    E.S.E,,  nt  a 

velocity  oE  about  15  miles    per  ■^eeond.      ft    proceeded   friira   a  ^ 

radiant  just  S.  of   X  Antinoi,  near  the  W.S.W".  horizon,  and  the  ^ 

duration  of  its  luminous  course   was  about  40   seconds.      The  ,^ 

estimates  differed  greatly,  as  they  invariably  do  in  such  cases,  and  ^jj 
it  may  be  interesting  to  quote  from  the  various  descriptions : — 

Plieiiomenal  «lo«-neM.  40  to  50  swonds. 

Verj  slow.  Of  abort  duratiou. 

30  seconds.  At  a  great  pace. 

At  a  terrific  rate.  30  seconds. 

^Iraiu  going 40  mites  an  hour.  Passed  quicklj  across  skj. 

At  a  great  pact.  Tiro  minutes. 

Excessively  slow.  50  to  35  seconds. 

40  Bteoiids.  Visible  for  a  long  time. 

Darled  across  sky.  10  t«  11  seconds. 

Three  niinxites.  Comparatively  slow. 

33  seconds.  Moved  Tery  stendilj. 

I  corresponded  with  many  of  the  observers,  and  elicited  moi>-:»«Dre 
definite  information  than  that  given  in  their  original  accounts*  ^^  .ts. 
In  some  cases  this  proved  useful.     In  one  iaatance  an  observe^^  ~^er 
was  asked  if  he  could  give  an  estimate  of  the  altitude  and  apparenc^E^snt 
diameter  of  the  object.     Ue  promptly  replied  that  "  the  fiiiiliii''  ■  ■iilf 
was  500  yards  in  height,  and  appeared  to  be  25   inches  in  ci»:-t cir- 
cumference ■'  I     Three  Australian  troopers  who  saw  the  meteo-^sor 
from  Hyde  Park  Comer  thought  tbc  "  tail  6  inches  long " ;         ^  i 
Plymouth  seafaring  man  estimated  it  "  2  feet  6  inches  to  3  fe»^^3eE 
long"  :  while  a  Polperro  fisherman  considered  the  whole  length  ■  to 

be  several  "  hundreds  of  feet." 

As  an  injitance  of  velocity  slower  than  theory  wotild  indicate^—  ,  I 
may  refer  to  a  pretty  bright  2nd-mag.  meteor  recorded  by  Mr.  _  A. 
King  at   Leicester  on  July   28,    11''  7^"",  from  288°    +i^°  *^ 

274"  — 3°,  and  hy  myself  at  Bristol  at  same  time,  from  358°  H-^^B  S 
to  330'  +33'.  The  estimates  of  duration  were  2  sec.  and  i 
The  real  path  extended  over  43  miles,  so  the  resulting  velocity  » 
about  23  miles  per  second,  which  is  little  more  than  half  parabc 
speed.  The  radiant-point  was  at  about  44°  +21°,  near  N.E, 
E.  horizon,  and  the  meteor  passed  from  nearly  over  Beading 
Amesbury  at  heights  from  74  to  71  miles. 

The  motion  of  several  meteors  doubly  observed  during  the  p 
two  years  has  offered  some  striking  and  suggestive  discordaniS-^  ^^' 
and  it  begins  to  be  evident  that  the  velocity  of  a  meteor  cannot  . 

correctly  ascribed  from  the  mere  position  of  its  radiant.  ^^^"^^^^ 
very  unfortunate,  however,  that  ordinary  estimates  o£  the  fli^f  "^  ' 
durations  are  hable  to  rather  large  errors,  and  it  is  to  be  hoped  b  'fc'^*'' 
photography  will  ultimately  enable  more  accurate  determ inatu ^^—-^  ^* 
to  he  made. 

Bisliopaton.  Bristol,  W.  F.  Dknnikc^  — 

igoi,  Oct.  6, 


Total  Eriipse  of  the 


The  Total  Erfipue  off/ii-  Mooa,  OctoU-r  i6. 

i-as  not  antieipatetl  that  this  eelipse  would  repay  observers 
for  the  irksomeness  of  rising  at  4  a.m.,  na  the  altitude  oi  the  Moon 
mnail  and  thu  total  phase  did  not  occur  till  twilight  had  made 
considerable  progress.  The  weather  conditions  were,  however, 
perfect,  and  the  air  was  of  a  clearness  and  purity  quite  unusual  in 
the  neighbourhood  of  London  ;  hence  those  who  took  the  trouble 
ise  were  rewarded  by  a  spectacle  o£  singular  beauty  and 
interest. 

le   watch    was  begun  at  16"  5™,  at  which    time  the   smoky 
penumbra  was  already  ob\'ioiis  on  the  Moon's  eastern  limb,     I  may 
remark  that  in  other  eclipses  I  have  beeu  able  to  trace  the  effect 
of  the  peuumbnil  shading  tor  about  half  an  hour  before  or  aftof  -^ 
contact  with  the  shadow. 

Firstcootaetwas  noted  at  le'' i7'"i5"  G.M.T.,or2i"Iaterthantl 
Nautical  Almanac '  time.     The  difEerencs  may  be  partly  due  to  the 
•ugmentation  of  -^  which  the  '  Sautieal  Almanac '  applies  to  the 
geometrical   shadow  ;   this   augmentation  is  probably  too   great, 
poplying  OS  it  does  that  the  atmosphere  at  the  height  of  80  m" 
is  sufficiently  dense  to  obstruct  nearly  all  the  Sun's  light. 

Only  two  crater  phenomena  were  noted,  viz. : — 

Aristarchus  wholly  iiumeraed  16"  36"'  20"  G.M.T. 

Copernicus  E.  limb  on  edge  of  shadow  16"  37"  37"  G.M.T. 

Other  eclipses  have  abow-n  auch  large  discordances  between 
different  observers  for  these  phenomena  tliat  it  appears  useless  to 
expend  much  time  upon  them. 


Sketeli  of  tliP  Muun'i  fla]ici'l  Oioi'Llj-  before  Totalitj-. 


The  eclijised  limb  was  not  quite   invisible  even  during  the  early 
I   of  the  eclipse ;    it  was  more    readily  seen  a?  the    bright 
('brescent  diminished. 

At  16"  56""  I  noted  that  the  upper  portion  of  the  shadow  i:i  the 
inverted  image  was  very  much  brighter  than  the  rest,  an  arrange- 
inent  which  persisted  as  long  as  the  Moon  could  be  followed. 
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I       At  17''  15'"  the  appeiirauce  was  aomewhat  aa  sbownin  th6  8keti;£^^--^^^3ir- 
I  (P-  395)-     '^  i*  ^^'^  vertex  of  the  inverted  image,  A  the  disappear*^  .^^^S't- 

ing  suniit  creBcent ;  the  portion  marked  B  was  o£  a,  bright  copper^^*^^^ \j 

'  colour,  that  marked  D  a  bright  steel-blue,  while  C  was  of  dark  slal;l_-^^^;^^^ 
grey  and  showed  little  trace  of  colour.  The  time  I  noted  for  tli^  *^  as 
disappearance  of  the  last  rny  of  white  sunlight  on  the  disc  "^^"^^^^e 
17"  18"'  42'  G-.M.T.,  which  is  6'  later  than  the  corresponding  tito^^  *^*3t. 
in  the  '  Nautical  Almanac.'  The  boundary  of  the  shadow  was  iiot,^  ^^*  — --;J 
however,  sufficiently  definite  to  note  the  time  with  certainty  within, 
several  seconds. 

The  totally  eclipsed  Moon  now  presented  a  dull  murky  oran^  * 
appearance  in  the  rapidly  brightening  sky.     The  superior  bright-  - 
nes3  of  re^on  B  persisted,  but  region  D  grew  fainter  and  less  blue  ' 
as  it  became  more  deeply  iiamerHed  in  the  shadow.     The  Moon  waa 
followed  in  the  telescope  till  17''  40""  and  with  the  naked  eye  till 
17'*  43";  its  altitude  was  then  only  7^  and  it  was  sinking  into  the 
smoky   pall  that     nearly  always   hangs    over  London.      Siriua, 
Procyon,  E>igel,  Betelgeux,  Aldeharan,  Capella  were  still  staringly 
conapicuoua  objects,  hut  their  altilnides  were  of  course  much  greater 
than  that  of  the  Moon. 

The  dawn  on  this  day  was  of  a  bluish-white  colour  with  no 
admixture  of  red  or  other  warm  colours.  I  mention  this  as  it  uiay 
possibly  throw  some  light  on  the  bluish  patch  on  the  Moon 
described  above.  A.  C.  D.  C. 


A  Reoision  of  Wolf  a  Sun-spot  Relative-Numbers. 

Pbof.  a.  Woltbe,  the  successor  of  Dr.  Eudolf  Wolf,  of  Zurich, 
who  has  carried  on  the  well-known  labulation  of  sun-spot 
statistics  since  the  death  of  his  predecessor  in  1893,  has  lately 
pubhshed  a  new  edition  of  the  sun-spot  relative-numbers,  in  which 
some  inaccuracies  of  flie  earlier  tables  have  been  corrected,  and 
which,  besides  being  brought  up  to  date  (1901),  comprise  many 
observations  found  and  worked  up  since  the  publication  of  the 
last  edition.  The  following  table,  published  by  permission  of 
Prof.  Wolfer,  is  taken  from  the  number  of  the  Monthly  Wtathtr 
Sevietv  (Washington  Weather  Bureau)  for  April  last.  In  that 
publication  the  sun-spot  numbers  observed  or  interpolated  for 
every  month  between  January  1749  and  December  1901  are  given, 
and  the  mean  of  these  for  each  year  taken.  These  yearly  means 
are  given  in  the  second  column  of  the  table  below.  Further,  in 
the  above-named  publication  the  monthly  numbers  have  been 
smoothed  by  taking  the  means  of  every  consecutive  twelve,  and 
these  smoothed  numbers  for  each  mouth  given.  The  annual 
means  of  these  are  taken  and  are  given  in  the  third  coliim 
Table  I.  which  follows. 
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Volfs  Sun-spof  Relalhe- Numbers. 
The  epochs  of  i 


O'o.  3ii- 


uasiinum  iiud  minimura  as  deduced  Ironi  tii*-^— if 
e  giyen.  in  Table  11.  They  differ  Jjom  those  pubhstx^b^ad 
hy  \VoI£  (Ko,  Ivi,  of  his  '  Mittheilungen ')  only  in  respect  to  tt^rae 
maximum  of  1805,  which  by  reason  of  the  newly-added  observ^^W' 
tious  (made  at  Kreinsmiinster)  is  changed  from  18042  to  i8o5-^^^- 


Table  II,— Epochs  of  Sun-spot  Maaima  and  Minima. 
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Meaii  d&te  of  mimnm i744'ii 

Mean  date  of  masiiiia 1749-37 

Leu^h  of  tlie  perioil  from  the  rainiina    ii-i4i 

LenetJi  of  the  period  from  the  maxima     11  091 

Leiigtb  of  t!ie  period  io  general ,  or  J(inoi.  +  2  miD.)..,       11114' 


I'rom  consideration  of  his  tabulations  Prof.  Wolt'er 
say  ; — "As  concerns  the  35-yu8r  period  discovered  by  Dr.  Lockver* 
it  is  quite  certain  that  the  interval  between  each  niimmum  and 
the  following  maximum,  or  the  so-called  duration  of  increase  as 
well  as  the  duration  of  decrease  of  the  sun-spot  curve,  shows 
tariations  in  the  different  periods  that  are  not  accidental  and  that 
moBt  probably  have  &  periodic  character.  But  I  do  not  believe 
that  the  material  used  by  Dr.  Loekyer  is  sufficient  to  give  the 
length  of  the  greater  period  with  any  certainty,  because  the  whole 
inteVval  of  time  that  Dr.  Loctyer  takes  into  consideration  covered 
only  one  and  a  half  of  these  greater  periods  of  thirty-five  years 
each.  As  soon  as  I  received  the  memoir  of  Dr.  Loekyer,  I  at  once 
investigated  whether  the  existence  of  this  suspected  period  could 
be  traced  backward.  This  attempt  was  thoroughly  justified, 
because,  at  least  since  17501  the  epochs  of  maximum  and  minimum 
are  relatively  well  ascertained  and  are  much  more  reliable  than 
Dr.  Lockjer  seems  inclined  to  allow.  With  the  exception  of  the 
years  17S4  aud  178S,  which  have  the  weight  of  4  ascribed  to 
them  in  Table  II.,  there  is  no  other  epoch  whose  uncertainty 
nLHounts  to  one-half  year.     In  Table  III.  you  will  find  the  result 
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~^o  which  I  at  that  time  arrived ;  column  a  contains  the  interval  of 
'  "time  elapsing  between  a  minimutn  and  the  following  maximidm. 
"T^hese  are  therefore  the  numbers  which,  according  to  Dr.  Lockyer^ 
should  follow  a  35-year  period.  These  leave  no  doubt  as  to  their 
variability  ;  in  fact,  this  variability  seems  to  be  much  stronger  than 
Dr.  Lockyer  found  from  the  periods  used  by  him.  Apparently 
they  vary  to  and  fro,  but  a  constant  period  cannot  be  found 
therein.  The  great  variation  between  1780  and  1835  would  in 
fact  rather  point  to  the  period  of  fifty-ifive  years,  which  waa 
previously  suspected  by  Wolf  and  would  in  no  case  make  a 
35-year  period  probable. 

"Dr.  Halm,  of  Edinburgh*,  has  also  drawn  attention  to  the 
variability  of  the  interval  between  minima  and  maxima,  and  in 
fact  this  variability  is  still  more  plainly  brought  out  by  the  method 
of  treatment  adopted  by  him,  in  that  he  takes  account  of  the  ratio 
of  the  ascending  to  the  descending  part  of  the  ii-year  spot- 
period  instead  of  considering  the  absolute  duration  of  the  ascending 
portion,  as  Dr.  Lockyer  has  done.  The  accompanying  Table  III. 
contains  the  interval  of  time,  h,  between  the  maximum  and  the 
following  minimum,  as  also  the  ratio  a/h.  The  variability  of  the 
ratio  a/h  is  very  striking,  and  shows  in  general  the  same  curve  as 
do  the  figures  of  Table  II. ;  but  there  is  no  indication  of  a  regular 
recurring  period,  and  especially  one  of  thirty-five  years. 

"  Only  one  result  which  Dr.  Lockyer  has  brought  out  is  certain^ 
and  one  w'hich  was  also  demonstrated  by  Dr.  Halm,  both  from  the 
observed  facts  and  as  a  consequence  of  his  new  theory  of  the 
periodicity  of  the  solar  phenomena,  namely,  that  the  just-men- 
tioned variations  of  a  and  of  the  ratio  a/b  proceed  parallel  with 
the  intensity  of  the  development  of  the  spots  through  each  ii-year 
4)eriod  in  that  a  maximum  follows  a  minimum  quicker  in  proportion 
as  the  maximum  is  higher,  or,  as  Dr.  Halm  expresses  it,  '  in  the 
individual  spot-periods  the  maximum  occurs  earlier  in  proportion 
as  the  development  of  the  spots  is  more  rapid.'  Dr.  Halm  has 
compared  the  ratio  a/b  \Vith  the  absolute  altitude  of  the  individual 
maxima,  as  expressed  by  "Wolf's  relative  numbers ;  on  the  other 
band.  Dr.  Lockyer  bases  his  position  on  the  total  sum  of  the 
spotted  area  for  each  individual  period.  We  attain  to  the  same 
results  if,  for  comparison,  we  use  the  mean  annual  relative-number 
for  a  single  11 -year  period,  namely,  the  sum  total  of  the  annual 
relative-numbers  for  the  whole  period  divided  by  the  length  of  the 


v.. 


period  ;  therefore  ?  mean  =  p .     The  agreement  shown  by  curves 

formed  from  the  figures  in  column  6  and  column  9  of  Table  III, 
with  those  formed  in  like  manner  from  columns  3  and  5  is 
quite  remarkable.  That  the  interval  between  minima  and  maxima 
depends  intimately  upon  the  intensity  of  development  of  the  spots 
during  that  period  would  seem,  therefore,  to  be  quite  certain, 

*  Asfroiiomischc  Nachrichten^  No.  3723. 


400 


AstroHdiiiy  and  Vonmivai  L'ttysiM         [Nu.  324. 


according  to  Lotkyer'a  aud  Halm's  investigations.  Both  these 
quantities  are  subject  to  variations  of  an  apparently  periodic 
character,  but  it  seems  to  me  rliat  the  matei-ial  actually  available 
does  not  indicate  a  somewhat  reKiilai'  periodicity,  and  that  the 
continued  existence  otajs-year  period  is  not  yet  demonstrated.'' 


Table  HI. — Mutual  Eelations  of  Maxima  and  Minim 
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Astronomy  and  Cosmical  Pkysicn  at  the  British 
Association  f. 

At  the  Bradford  meeting,  in  igoo,  a  department  of  astronomy  was 
established  as  a  subsection  of  Section  A,  in  deference  to  a  wiah 
that  had  been  expressed  that  astronomy  should  be  better  repre- 
sented at  the  British  Association,  After  two  years'  experience  it 
was  felt  that  the  astronomical  papers  that  were  received  were 
scarcely  enough  to  justify  this  division  o£  Section  A,  and  this  year 
the  subsection  was  strengthened  by  the  addition  of  cosmicail 
physics.  On  the  Friday  the  whole  section  was  given  up  to 
cosmical  physics ;  on  the  Monday  and  Tuesday  the  subsection  met 
separatelv.     On  all  three  days  the  room  was  well  filled,  and  it  was 


*  These  figures  depend 

iiimuniof  igors. 

t  Comiuunicaited  to  yalure,  Oi- 


assumed  values  ul  the  date  and  the  r  for  the 
Mr.  Eitiks,  Seoretarj  of  tbe  Sub- 
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sipparent  that  the  enlarged  suhsection  was  in  some  ways  a  success. 
3ut  towards  the  end  of  the  meeting  there  was  a  strong  expression 
of  opinion  that  it  is  not  to  the  advantage  of  the  section  as  a  whole 
that  it  should  he  so  much  subdivided,  and  the  whole  matter  will 
have  to  he  carefully  considered  before  next  year.  Perhaps  a 
solution  of  the  difficulty  might  be  found  in  the  division  of  all 
papers  for  Section  A  into  two  classes — papers  that  are  generally 
intelligible  and  papers  that  are  not — and  in  relegating  the  latter 
class  only  to  subsectional  meetings.  It  is  not  impossible  that  this 
might  have  beneficial  results  in  more  ways  than  one. 

The  address  of  the  chairman,  Prof.  Schuster,  has  already  been 
printed.  His  criticisms  of  mere  routine  observation  raised  an 
interesting  discussion,  in  which  the  meteorologists  reserved  their 
defeucet 

Among  the  papers  submitted  to  the  subsection  were  several  of 
general  interest.  Major  S.  G.  Burrard,  E.E.,  described  the 
difficulties  which  are  caused  in  the  Geodetic  Survey  of  India  by 
the  attraction  of  the  mass  of  the  Himalayas  and  the  Thibet 
plateau,  and  by  the  existence  of  an  underground  chain  of  excessive 
density  which  runs  across  India.  Prof.  Turner  described  an 
attempt  made  at  Oxford  to  verify  the  suggestion  put  forward  by 
Sir  David  Gill  that  the  bright  stars,  as  a  whole,  are  rotating 
relatively  to  the  fainter  stars.  From  the  Oxford  astrographie 
catalogue  plates  he  finds  distinct  evidence  of  such  an  effect,  but 
with  a  sign  opposite  to  that  found  by  Gill  in  the  southern  hemi- 
sphere. 

The  feature  of  the  meeting  on  September  i6  was  an  exhibition 
of  photographs  from  the  Yerkes  Observatory.  Mr.  Ritchey  has 
made  a  most  interesting  set  of  pairs  of  photographs  of  star- 
clusters,  made  respectively  with  a  2 -foot  reflector  and  with  the 
40-inch  visual  refractor  fitted  with  a  colour-screen  used  in  contact 
with  isochromatic  plates.  With  the  latter  the  densest  parts  of 
the  clusters  are  beautifully  resolved  and  measurable.  The  photo- 
graphs of  nebulae  made  with  the  2 -foot  are  unsurpassed  ;  and  it  is 
remarkable  how,  though  nearly  all  the  detail  which  they  show  can 
he  fcmnd  on  the  photographs  taken  at  Crowborough  and  Daramona 
and  Greenwich,  the  general  effect  is  in  some  cases  quite  different. 
Mr.  Percival  Lowell  sent  three  papers,  one  describing  a  scheme 
for  sending  expeditions  in  search  of  good  "  seeing."  Mr.  S.  A. 
Saunder  discussed  the  possibility  of  changes  in  the  surface  of  the 
Moon,  and  urged  the  need  of  co-operation  in  the  work  of  de- 
scribing minute  detail.  Mr.  W.  E.  Wilson  reported  failure  in  his 
search  for  Eorbes's  hypothetical  extra-Neptunian  planet,  and 
showed  a  bolometer  mounted  equatorially  for  measuring  solar 
radiation.  A.  E.  H. 
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X  3900,  33  Ptiiani. — This  is  ft  triple  sttti-,  the  magiiitudea  beii"' 
6-0,  7-9,  and  g-a.     The  dintauce  hetweeii  A^aud  C  is  66"-6  and 
decrensing.     From  a  discussion  of  the  measurea  of  this  pair  dow- 
to  1874,  Otto  Struve  derived  the  following  equations  : 

A.R.A.=  -24"-°o  -o"'3'4(*-i8sS-o4) 
A.X.P.D.=  -54  -35  -o  -ooS  ((-1855-04) 
These  are  practically  in  agreement  with  those  derived  by  mjsel  = 
from  measures  down  to  present  time,  lix.  :■ — 

A.E.A.=:   -38'-6o  — o"-33o((-i9oo 
Ji.N.P.D.=  -54  -50  -o-oo4Ci-i9oo) 
whure  the  annual  motion  is  ahowa  by  the  coefficient  of  (.     Dr. 
Anwers  gives  the  Proper  5fotioii  of  A  as— 

E.A.+o":3i7  and  N.PJ).+o"'oi9. 
Conaeqaently  the  relative  motion  of  the  pair  AC  is  due  to  the 
Proper  Motion  of  A. 

With  respect  to  the  motion  of  the  pair  AB.  a  disoussion  o£  the 
micrometer  measures  shows  that  the  motion  of  B  relative  to  A  is 
not  uniform,  and  hence  it  would  be  fair  to  assume  the  pair  to  be  a 
binary  system ;  but  as  the  motion  only  amouiitB  to 

o"-030  in  position -angle  i\ 
it  is  clear  that  B  pai-takea  of  the  large  Proper  Motion  of  A,  and 
AB  is  certainly  a  tiinary  system,  the  plane  of  the  orbit  being  very 
nearly  coincident  with  the  plane  passing  through  the  line  of  sight. 
The  following  are  representative  measures  : — 

1832.  Pos.-angle  i8i%  distance  z"-85 

1863.  „  iSo\       „         2  -35 

1900.  „  178°,       „         I  -54 

Thii  positioii  for  rrjoo  is  E.A.  22''  iS"  51",  N.P.D.  6g'  39'. 


S  ^944,  Bi-aiUey  3oii.^This  is  also  a  triple  star,  the  in 
being  A=7'o,  ii  =  S-3,  0=7-5,  ^^^  *'"'  position  of  0  is 
angle  130^  and  distance  47"'5.  The  relative  motion  c 
respect  to  A  is  o"-38o  in  37^,  or 

+  o"-229  in  E.A.  and  -o"-303  in  >i.PJ). ; 
while  the  Proper  Motion  of  A,  according  to  Auwers,  is 

-o"-205  in  E.A.  and  +o"-3oS  in  ^T.P.D., 
and  of  C,  according  to  the  Uunsink  observations,  is 

-o"-ioo  in  E.A.  and  +o"-oo9  in  N.P.D., 
a  largo  discrepancy,  but  with  which  we  are  not  eoDeerned, 


inguitude 
positiun- 
if  C  with 
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interest  being  centred  in  B,  which  has  a  rehitive  motion  with 
respect  to  A  of  o"*oi7  in  position-angle  38°,  or 

--o"-oi2  in  E.A.  and  H-o"-oo8  in  N.P.D., 

and  hence  partakes  of  the  large  Proper  Motion  of  A,  the  system 
being  therefore  binary.     It  is  an  easy  pair : 

1822-90     245^-6     4"-35 
189978     256°-3     3"-ii 

The  position  for  1900  is  E.A.  22''  42™  41*,  N.P.D.  94^  45'. 
The  star  C  is  W.B.  xxii.  850. 

23041,  Lalande  46620. — This  is  also  a  triple  star  and  very 
interesting.  The  principal  star  (A)  is  7*3  magnitude,  while  B, 
which  is  65"  distant,  is  8*i  mag.  The  relative  motion  of  B  with 
respect  to  A,  as  derived  from  micrometer  measures,  is  o"*i43  in 
position-angle  150°,  or 

-f  o"*o92  in  R.A.  and  -|-o"*i09  in  N.P.D., 

B  being  situated,  with  respect  to  A,  in  the  4th  Quadrant,  and  the 
distance  gradually  diminishing  would  ordinarily  mean  that  A  the 
larger  star  was,  from  its  proper  motion,  running  towards  B. 
Jioraberg,  however,  gives  tor  the  Proper  Motion  of  A  : 

-|-o"*o5o  in  EA.  and  +o"-o7o  in  N.P.D., 

which  would  give  B  a  Proper  Motion  of 

-|-o"-[42  in  EA.  and  4-o"'i79  in  N.P.D., 

a  case  of  the  smaller  star  having  the  larger  proper  motion.  Now 
situated  in  position-angle  176°,  and  at  a  distance  of  3"*3  from  B,  is 
another  star  of  the  8th  magnitude,  which  relative  to  B  has  a  motion 
of 

-t-o"*oo3  in  E.A.  and  —  o"*oo6  in  N.P.D. 

This  star,  therefore,  must  partake  of  the  large  Proper  Motion  of  B, 
and  BC  is  probably  a  binary  system  worth  attention.  A  appa- 
rently does  not  belong  to  the  system. 

The  position  is  E.A.  23^  42"'  46%  and  N.P.D.  73^  29'. 

2  3050,  37  Anclromeda\ — This  star  has  been  under  observation 
since  1792  ;  the  first  position,  however,  on  which  we  can  rely  is 
18307,  189^*1  and  4"*o7,  by  Dawes ;  the  present  position  being 
1901*1,  2i4°*4  and  2"*55,  by  Mr.  Bowyer,  indicating  a  rectilinear 
motion  of  o"*026  in  245^.  The  proper  motion,  according  to  the 
Greenwich  1890  catalogue,  is 

-}-o''-io6  in  E.A.  and  —  o''*049  ^^  N.P.D., 

I)eing  much  larger  than  the  relative  motion,  and  the  pair  must  be 
kept  on  our  observing  lists  because  there  is  always  the  possibility 
of  its  being  binary.  The  distance  should  never  get  less  than  2"*2 
if  the  motion  is  rectilinear.  The  magnitudes  are  6'o  and  6*o, 
and  the  position  E.A.  23'*  54"',  and  N.P.D.  56°  50'.  T.  L. 
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CORRESPONDENCE. 

To  the  EtUlorg  of '  Tlie  OUervatory.' 
The  Red  Spot  Region  of  Jupiter. 

G-£KTLXMEK, 

Having  been  absent  from  home  since  five  weeks,  I  made  no 
obsen-ations  since  September  8,  and  it  is  but  to-day  that  I  read 
the  letters  of  Messrs.  Denning  and  Phillips  in  your  last  number. 
These  latter  caused  me  to  revise  my  observations  of  the  pyramid 
spots,  and  I  arrive  at  the  following  conclusions : — 

When  I  _fii-si  measured  the  pyramid  spot  on  1901  Augosi-  1,  it 
consisted  ot  but  ont  pyramid,  ivhose  p.  end  hnd  the  longitude 
225',  and  the/,  end  243',  so  that  the  whole  extension  compriaed. 
1 3  degrees,  and  the  centre  stood  under  25+^.  My  taut  measure  of 
that  marking  in  igoi  was  on  October  iz,  when  it  consisted  of 
three  pyramids,  whose  preceding  end  had  \  =  183°,  the  following 
213°,  consequently  the  centre  198°,  and  the  whole  eitension  30 
degrees.  The  p.  end  was  afterwards  measured  on  October  19, 
1901,  and  found  174%  and  on  October  24,  when  I  found  it  168''. 
But  in  both  cases  I  not-ed  in  the  journal,  "  not  very  reliable." 

It  is  not  easy  to  compute  the  movement  of  the  pyramid  spot 
because  it  is  a  matter  oE  fact  that  there  was  first  but  one  pyramid, 
later  ttoo,  and  finally  three^  so  that  it  is  sure  that  there  have  been 
breaking  out  new  formations  in  addition  to  the  first  marking. 
Now  it  is  difficult  to  decide  whether  the  new  markings  formed 
themselves  on  the  following  or  on  Xhs  preceding  end  o£  the  spot. 
Let  US  consider  tlie  centre  of  the  whole  formation  as  the'most 
reliable  point  for  computation  ;  we  find  that  the  pyramids  travelled 
from  August  1  till  October  iz  (72  days)  from  X=234"  to  X=ig8'' 
(36  degrees),  consequently  Jv»t  o°-c,  n  da<i.  With  this  rate  of 
speed  the  pyramids  ought  to  have  had  their  centre  at  73°  on 
June  rg,  1902,  when  Mr.  Phillips  observed  them  extending  from 
the  /.  shoulder  for  more  than  35  degrees.  The  /,  shoulder  was 
measured  by  me  several  times  during  the  present  opposition,  and 
may  be  taken  as  lying  under  K-^dz",  so  tlmt  the  pyramids  must. 
have  eiteoded  from  f)2°-^%°,  their  centre  being  under  So^.  This 
corresponds  astonishingly  well  with  the  movement  stated  above, 
particularly  if  one  considers  that  the  G-reat  Red  Spot  must  have 
opposed  an  obstafte  to  tlie  advance  of  the  pyramids.  In  this  war 
the  diEEerenee  between  the  computed  X  of  73°  and  the  observed  one  ' 
of  So^  would  be  justified,  even  neglecting  the  fact  that  the  extension 
o£  the  pyramids  liad  increased  by  6  degrees,  which  gives  suspicion 
that  &fowifi  pyramid  had  joined  the  ancient  ones.  Under  such 
an  assumption  the  observed  and  tlie  computed  position  would  per- 
fectly agree. 

But  now  a  great  difficulty  offei's  itself.  Nine  days  later 
(June  28)  Messrs.  Denning  and  Phillips  find  a  spot  under 
\=i9°.     They  believe  that  it  is  idcutita!  with  the  same  spot  they 
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saw  nine  days  before  under  80° !     Can  one  believ 

whiuh  moved  during  0.  yenr  with  a  mean  velocity  ( 

Bhould  chaDge  the  latter  io  such  a  dugree  that  it  makes  nearly  seven, 

degreet  a  dai/  'I  and  that  in  spite  of  the  obstacle  of  the  Great  Ked 

Spot  it  must  have  passed  in  aiij  way ! 

That  ia  an  impossibility  1  But  1  fownd  out  the  explanation  of 
the  strange  confusion  caused  by  the  appearance  of  the  supposed 
pyramid  spot  on  the  p.  side  of  the  Great  Red  Spot,  On  1902 
July  30  1  saw  a  marking  f  supposed  to  be  the  ancient  pyramid 
spots  just  close  to  the  /.  shoulder  ;  on  August  13  I  saw  it  above 
the  latter.  On  August  25  I  was  astonished  to  find  not  only 
a  dark  spot  still  above  the  /.  shoulder  (besides  the  common 
"  bridge  "j  but  also  three  pyramids  hft  to  the  Great  Bed  Spot,  upon 
which  there  was  dark  material.  The  p.  end  of  the  first  pyramid 
was  measured  to  341°,  the  top  of  the  second  pyramid  to  1°,  and 
the/,  end  of  the  third  pyramid  (corresponding  to  the  p.  shoulder) 
to  36°.  On  August  30  I  found  the  pyramids  advanced,  the  spot 
abore  the/,  shoulder  disappeared,  and  the  "  bridge  "  in  its  ancient 
form ;  on  September  4  the  same  observation  ;  and  on  Septem  her  S 
I  was  able  to  measure  the  p.  end  of  the  first  pyramid  to  33z°t  tbe 
/.  end  of  the  second  pyramid  to  356°,  and  the/,  end  of  the  third 
pyramid  to  26°,  The  second  and  third  pyramids  were  separated 
by  a  void  space  of  about  25°. 

These  observations  prove  that  the  movement  of  the  pyramids  ia 
not  a  uniform  one,  the  third  having  been  left  behind.  Besides,  it 
must  bo  mentioned  that  on  my  drawing  of  August  13  I  find  a 

Syrainid  spot  under  about  S°  and  two  dark  spots  upon  the  Great 
>d  Spot.  Now,  if  we  suppose  that  the  general  movement  ot 
the  pyramids  was  of  o'''5  a  day,  we  may  accept  it  as  certain  that 
the  spot  seen  under  \  =  8*  on  August  13  was  identical  with  the 
second  pyramid  of  August  25,  whose  centre  was  then  under 
X  =  i°,  gainst  2°  according  to  the  computation.  It  is  therefore 
sure  that  the  tirst  pyramid  broke  out  after  August  13,  while  it 
may  be  that  the  third  pyramid  of  August  25  whb  identical  with 
the  dark  spot  lyjore  the  Great  Eed  Spot  which  stood  there  under 
40°. 

Considering  the  obsei-vations  of  Messrs.  Denning,  Phillips, 
and  myself,  it  is  evident  that  neither  the  markings  seen  by 
themselves  on  June  28  nor  the  pyramids  seen  by  myself  in  August 
anil  September  can  be  identical  with  the  pyramid-spots  of  last 
year.  These  latter  were  really  under  the  longitudes  of  the  Great 
Bed  Spot  in  August  1902,  and  most  probably  identical  with  the 
dark  spots  seen  by  me  partially  upon,  partially  arowid  the  (Jreat 
Bed  Spot.  The  spots  seen  by  the  English  observers  on  June  28 
under  19°  and  in  September  to  the  left  of  the  j>.  shoulder  are  new 
formations,  and  identical  with  my  own  spots  seen  in  August  and 
spoken  of  in  the  above  lines.  If  there  be  any  doubt  it  is  removed 
by  theobservationsof  Senor  Comas  Sola,  published  in  the  B,S. A. F., 
where  one  sees  above  the  p.  shoulder  two  spots  on  June  25  and 
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three  on  July  6,  although  there  arr-  glill  four  spots  between  a'lont  ^^ Mijit 
74°  and  96°  on  Juue  25  and  thrci'  spots  bet\reeii  62°  and  So°  on_r^^-,n 
July  6  in  the  drawiDge,  It  is  evident  that  the  latter  spots  are^-^, re 
identical  with  those  seen  by  the  English  observers  on  June  i(^  ^»"i9 
under  80°,  while  the  other  spots  are  new  ones. 

So  I  was  perfectly  right  in  saying  that  the  spots  oE  June  z8  ba»  jt*  «ad 
nothing  to  do  with  the  pyramid- spots  o£  igoi. 

Yours  faithfully, 

Maoora  Obserratorj,  1901,  Oct,  iB,  LeO  BkBSHEK.  _-. 

Johann  Bayer, 

As  nest  year  will  bo  the  tercentenary  of  the  publication  ■       -m  ai 
Bayer's  '  Uranoinetria,'  the  conyenience  of   the  nomenclature  ■  ■  of 

which  led  to  its  universal   acceptance,  a  few  words  may  not  T  be 

amiss  with  regard  to  the  author,  particularly  as  several  mistakt^J^  -hes 
have  been  made  in  the  matter.  In  PoggendorfFs  '  Biographisc^^  'ch- 
literarisches  Handwdj'terbuch  '  the  dates  of  his  birth  and  death  tm^  sru 
left  blank,  as  if  they  were  not  known.  In  Larousse'a  '  Grar  _^^i)d 
Dietionnaire  Universel'  we  are  told  that  he  died  in  1660,  whid»-  ed, 
as  the  '  Uranoinetria  '  appeared  in  1603,  would  make  him  attnii"  -^kz»  3 
great  age,  which  he  did  not.     The  true  dates  of  his  birth  and  dri^ — ~*li 

are  given  in  Meyer's  '  Konversations-Lexikon.'      He  was  born      it 

Bhain,  in  Bavaria,  in  the  year  1572,  and  died  on  the  7th  of  Mar-  "ch, 
1625,  at  Augsburg,  uhere  he  had  long  practised  as  an  advocate.  it 

is  remarkable  that  that  Lexicon  falls  into  the  same  mistake  wh_-  ^'eh 
was  pointed  out  in  the  '  Penny  L'yclopiedia,'  that  Bayer  was  ennoU  Hed 
by  the  Emperor  Leopold  l„  who  was  not  born  until  1640,  fifl^^^sen 
years  after  Bayer's  death.  This  is  also  stated  in  the  '  Biograp*  Jiie 
Universelle,'  and  must  have  arisen  from  confusion  with  anot,'ber 
person  of  the  same  name. 

That  Larousse  should  adopt  the  common  error  of  saying  tih^t 
Bayer  designated  the  stars  in  each  constellation  "  d'apres  I'ordr©  de 
leur  grandeur  "  is  perhaps  not  strange  ;  hut  it  is  more  remark»fc»Je 
that  the  careful  and  learned  writ«rin  the  'Penny  Cycloptedia' shoii  1  d 
also  say  that  "  he  seems  to  have  arranged  the  stars  in  order   <3f 
brilliancy."      On  this  subject  you  did  me  the  honour  of  publishir»g 
communications*  some  time  ago  ;  it  is  only  necessary  to  look  at  h«  as 
maps  to  see  at  once  that,  after  arranging  the  stars  in  groups   *3f 
brightness,  he  made  the  letters  of  each  group  follow,  not  th«^"' 
gradations  oE  brightness,  but  the  shape  of  the  figures  the  constell^-" 
tions  were  supposed  to  resemble.     This  first  occurred  tome  whilst 
looking  at  Ursa  Major ;  and  perhaps  it  may  have  recently  occurred 
to  others  whilst  looking  for  Perrine's  new  comet  and  noticing  th* 
sequence  a-e  of  the  stars  of  Cassiopeia.     Prof.  Pritchard  remarktw 
that  in  this  matter  Bayer  "missed  a  great  opportunity";  but 
surely  it  was  merely  a  case  of  shrinking  from  the  very  considerablo 
•  In  Tol.  viii.  of  the  Obfeicii/oiy. 
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labour  involved,  and  which  was  so  well  performed  at  Bonn  about 
slxtj  years  ago  by  jArgelander,  whose  *  Uranometria  Nova'  appeared 
in  1843,  or  two  hundred  and  forty  years  after  Bayer's  '  IJrano- 
metria/  Delambre's  remark  tliat  Bayer  obtained  his  celebrity  at 
very  small  expense  ("  k  bieii  peu  de  frais,"  Discours  preliminaire 
to  the  *Histoire  de  TAstronomie  moderne ')  is  well  known  ;  he  also 
eays  ('Histoire,'  vol.  ii.  p.  185)  that  "  Touvrage  et  Texplication  sont 
«galement  mediocres."  Nevertheless  the  idea  of  the  nomenclature 
(though  something  similar  had  been  suggested  by  Piccolomini)  was 
s.  happy  one,  and  as  all  have  followed  the  scheme,  we  cannot  but 
ionour  the  memory  of  the  Augsburg  lawyer  and  astronomer. 

Yours  faithfully, 
Blackheatb,  1902,  Oct.  14.  W.  T.  Ltnit. 


T/ie  Use  of  the  Reseau. 
Gentlemen, — 

I  do  not  know  whether  it  lies  within  the  scope  of  your 
scheme  for  securing  to  stay-at-home  astronomers  some  of  the 
advantages  of  foreign  travel,  to  allow  them  to  ask  in  your  columns 
«ome  of  the  questions  which  they  would  like  to  ask  if  they  were 
abroad.  ISince  asking  questions  is  one  way  of  obtaining  opinions, 
Z  venture  to  put  to  your  readers  this  question  :  Why  has  the  riseau 
not  been  adopted  in  the  United  States  by  those  observatories  that 
make  photographs  for  measurement  ? 

The  use  of  the  reseau  was  made  binding  on  all  observatories  that 
had  a  share  in  the  Astrographic  Chart,  to  serve  as  a  control  on  the 
distortion  of  the  film.  Its  value  for  this  purpose  has  perhaps  been 
somewhat  discounted  by  the  discovery  that  distortion  of  the  film 
is  not  so  great  as  had  been  feared.  But  the  reseau  makes  measure- 
ment so  easy ;  it  is  so  great  an  advantage  to  have  the  standard 
scale  impressed  on  the  plate  instead  of  mounted  separately  on  the 
measuring  machine ;  it  is  so  much  more  simple  to  measure  short 
distances  than  long,  that  in  all  countries,  I  believe,  except  the 
United  States,  every  star  photograph  intended  for  exact  measure- 
ment has  a  reseau  upon  it.  It  seems  to  me  that  it  would  be  very 
interesting  to  know  what  are  the  disadvantages  in  the  rSseau  which 
have  led  American  astronomers  to  reject  it,  and  I  venture  to 
suggest  it  as  a  case  on  which  interchange  of  opinion  would  be  of 
value.  Yours  very  faithfully, 

Cambridge,  1902,  Oct.  17.  ArtHUB  HinkS. 


The  Total  Lunar  Eclipse. 
Gentlemen, — 

Between  3**  25"  and  4^  25"^  on  the  morning  of  October  17 
the  sky  here  was  involved  in  heavy  clouds  drifting  across  from 
N.N.W.,  but  after  a  light  shower  of  rain  the  firmament  cleared 
beautifully,  and  from  4^"  25™  to  5^  38""  a.m.  the  progress  of  the 
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eclipse  was  unintetTuptedly  watered.  One  of  the  most  strikin^^  .^^g 
features  of  the  event  consisted  of  a  broad  dark  band  BtretcLin^^  ^-,n 
across  the  eclipsed  Moon  from  E.  to  W.,  and  diviiling  the  twc^  ^^jto 
intensely  red-coloured  limbs  N.  and  S.  A  few  minutes  before  th^^^r-ig 
commencement  of  the  total  phase,  and  when  only  a  aegnient  o^^cz^of 
the  W.  edge  remained  brightly  illuminated,  the  aspect  of  ou.^::^rur 
satellite  presented  a  notable  similarity  to  the  telescopic  a.ppearanc*.^:^  c^ 
of  Mara  when  "  the  Hour-glass  "  (Syrtis  Major  of  Schiaparelli  an-.,^— -^|^ 
Kaiser  Sea  of  Green)  is  central.  When  totally  eclipsed,  the  Moo"«c;^on 
remained  pretty  distinclly  Tisible  to  the  naked  eye  (the  opacity  c^  of 
the  shadow  being  little,  if  any,  more  intense  than  usual),  but  wi^k  ^^ae 
growing  perceptibly  fainter  in  the  increasing  twilight  when,  c  at 
S""  38"  A.M.,  she  sank  into  a  bauk  of  cloud  above  the  W.,  and  wt^^j^aj 
not  seen  again.  Yours  faithfully, 
Bristol,  1901,  Oct.  II.  W.  F.  DbNHING.     


OBSERVATORIES. 

[Ciintinued  from  p.  375.] 
H.  Sei-liffer. — The  observation  catalogue  coniwiis  ^^Mhe 
B.D.  stars  to  70  inag.  in  the  zones  4-40°  to  -(-45°  and  +55°~  '" 
+  60°,  and  any  other  siars  in  the  zones  with  known  proper  motio  .— ^'s- 
With  the  4]|-inch  Zeiss  aplanatic  460  plates  were  exposed  on  _?S 
sepiirate  portions  of  (he  sky.  The  lo^-inch  refractor  was  employ  ^" 
by  Dr.  Villiger  on  Saturn  and  in  determining  with  the  aid  o  :f  ^ 
Tiipfer  photometer  the  surface  biightness  of  Kebulie.  Observatiot*  ^ 
were  also  made  of  Nova  Aurigsa  (i3'5  mag.).  A  long  series  c-^* 
observations  of  Nova  Persei  by  Dr.  Oertel  are  published  in  tb^^^ 
Astrortomische  Nachrickten. 

O'Gy  ALL  A  .—Variable    stars,    particularly    /3   Lyrte,    q  Aqvuls,     ^  \ 
2  Cephei,  ij  and  i;  Geminoruni,  x  Cygni,  8  Sagitlse,  T  Vulpecub,        ^'' 
it  Serpeutts,    R  CoronoB,  R  Cygni,  S  Cephei,  and  Nnva  Persei.         "^ 
Observations  of  the  Sun's  surface  were  coutinutd — free  from  spots 
on  143  days.     Meteors.     Time-service. 

Potsdam.  H.  C.  Vogtl. — The  80  cm.  refractor  was  employed 
in  spectrograph ic  work,  izz  spectrograms  of  stars  being  aecured, 
of  which  26  were  of  Nova  Persei.  A  fourth  set  of  25  were  ob- 
tained of  Polaris.  With  the  32-5  cm.  refractor  375  star-spectra 
were  obtained,  amongst  them  being  i"  UrsM  Mjijoris,  -j^  Ovgni, 
a  Bocitis,  a  Canis  Minoris,  and  a  Persei.  The  fine  series  of  {  tjrs» 
Majoris  have  been  measured  (see  '  Sitzuogsberichte  det  kon, 
Akademie  der  Wisaenschafteu  zu  Berhn,'  igoijxsiv.).  Dr.  Eber- 
hard  published  those  of  x  Cygni  in  A.N.  3765.  Prof.  Miiller  and 
Prof.  Kempf  continued  their  pbof ometric  work  for  the  Durchmus- 
terung,  observing  about  3000  stars.  Measures  of  the  star  chart 
plates  were  Dot  continued,  the  work  being  r    (i)  computation  of 
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^soordinates  for  94  plates ;  (2)  cataloguing  12  plat^  of  2634  stars  \ 
^3)  computation  of  approximate  positions  of  1631  stars  on  8  plates  ; 
^4)  identifying  with  the  B.D.  some  13,000  stars.  The  third  volume 
of  the  Catalogue  was  in  the  printer's  hands  in  January.  Dr* 
©cheiner  worked  on  the  comparisons  of  magnitude  with  the  B.D., 
3-emeasuring  all  stars  showing  large  discrepancies  for  the  B.D., 
<?omparison  of  approximate  places  whereby  errors  larger  than 
I*  in  R.A.  and  o""5  in  Declination  would  be  detected.  Time- 
service. 

Stockholm.  K,  BohJin. — The  astrophotographic  camera  was 
In  use  for  systematic  work  on  the  brighter  nebulae  G-.C.  1532, 
3258,  4373,  4964,  and  Webb  (21**  3™'2,  +41°  50').  Exposures 
of  from  5  to  8  hours  were  also  made  on  Nova  Persei,  the  nebula 
around  the  star  being  well  shown. 

Strassbueg.  E.  Becker, — The  large  refractor  was  in  use  for 
JEros,  Comet  1900  III.,  and  Encke*s  Comet.  The  observations  with 
the  Meridian  Circle  were,  besides  those  of  Polaris  and  SUrsae 
Min. : — 

ihindamental  Stars,  observations  in  E.A.  2305,  in  Dec.  603. 
Circumpolar  Stars  „  R.A.  2264 

Eros  Stars  „  E.A.    834 

and  a  large  number  of  observations  of  the  larger  planets. 

Uteecht.  a.  Nijland. — 32  observations  of  Mira  Ceti,  41  of 
Nova  Persei,  A  few  of  other  variables.  No  Lyrids  were  seen  and 
only  59  Leonids.  Positions  of  Eros,  Diana,  Fortuna,  and  other 
small  planets.  Eclipse  expedition  to  Karang  Sago  under  Dr. 
Julius  most  successful. 

Wtbn  (M,  Edler  v.  Kuffner).  L,  de  Ball. — Zone  worfr. 
Double  stars.     Prime  vertical  observations. 

ZuEiCH.  A.  Wolfer, — Solar  work  as  in  previous  years,  the  Sun's 
surface  being  examined  on  291  days,  and  prominences  on  169  days. 
The  following  table  gives  the  comparison  of  the  two  years  : — 

1900.  Observing  days  276,  rel.  no.  8*8;  no  spots  118  days. 

1901.  „  291,      „        2-6;  230     „ 


NOTES. 

Comet  Notes. — Perrine's  Comet  has  been  easily  visible  to  the 
naked  eye  when  the  Moon  was  absent  in  October.  Its  total  light 
was  probably  at  least  as  great  as  that  of  a  fourth-magnitude  star. 
It  was  not,  however,  quite  so  conspicuous  an  object  as  at  one  time 
seemed  likely ;  possibly  it  may  make  a  better  display  to  southern 
astronomers  after  perihelion  passage.  Nijland's  elements  given 
last  month  are  still  the  most  accurate  that  have  yet  appeared; 


there  was,  however,  a  misprint  in  the  value  of  u  which  should  be  *^»«a 
corrected.     It  should  read  1 52"  53'  2"  instead  of  132°. 

On  Sept,  z8  Nijiand's  B.A,  waa  too  great  by  22',  his  Deo.  too«r»  00 
great  by  o'-z. 

On  Oct.  8  Nijiand's  B..A,  was  too  great  by  ag',  his  Dec.  to<o«:^Qo 
great  by  6'. 

The  comet  may  still  be  seen  early  in  November,  but  it  will  b^^j"()Q 
very  low  down  and  must  be  looked  for  as  soon  after  sunset  a^,^^  ^ 
passible  ;  an  ephemeris  and  mail  of  its  path  were  given  last  month  m::^^), 

Search   has  been  made  for   Grigg's  Comet   (c  igoii)  on  th>_«rX"4B 
Harvard  photographa,  but  without  success.    Mr.  G-rigg  was  tber^*-^^^ 
fore  the  only  person  who  observed  it.    Ap|)lication  has  been  tnadt^^g 
to  him  for  as  full  information  as  he  can  give,  and  possibly  whei^^  g^ 
it  arrives  it  may  be  sufticient  to  deduce  a  tolerable  appro xiraatioeiz^Bion 
to  the  orbit.      '  A.  0.  D.  C. 

MiyoR  Planet  Notes. — The  following  new  planets  have  hr-        

discovered  at  Heidelberg: — 

Planet.  Date.  Diseoterer.        Magnitude. 

JT    ....  Sept,  76  Camera.  iz'7 

JU    ....  Oct.  7  Wolf.  10 

JV      ....  „  „  12 

JW  ....  ..                          .,  13 

JX    ....  ..                          „  13 

JV     ....  Oct.  24                   „  13 

J2     ....  ,.                         ..  >3 

KA Oct.  2S  Dugan.  13 

JU  is  nniisually  bright  foranew  planet.    The  planet  designa'O^^ 
JN  proves  to  be  identical  with  311  Claudia. 

Later.  JU  proves  to  be  identical  wilh  io6Dione.      A.C.D.O— ■ 

TnB  JIeteoeoloqical  Conditions  or  the  Summer  or  1902  --" — 
The  distinctive  feature  of  the  past  summer  may  be  considered.  | 

have  been  its  cold  and  comparatively  sunless  character.  The  t«J*"  ™ 
amount  of  sunshine  recorded  at  the  Eoyal  Observatory  in  the  &  "*'® 
months  May  to  September  (inclusive)  was  812  hours,  being  a^— '7 
hours  less  than  the  average  for  the  years  1897-1901,  306  hoi*-'* 
less  than  the  amount  recorded  in  i8gg,  and  238  hours  less  tb^^" 
that  recorded  in  igoi.     There  were  only  seven  absolutely  snn'^*^  I 

days  in  these  months,  so  that  it  will  be  seen  that  the  amoui»  '*'  I 

recorded  on  the  146  days  of  Sun  register  (averaging  5J   boi*  ^"  I 

daily)  were  usually  smalt.     The  largest  daily  amount  was  ij"  J2*  I 

hours  on  June  27,  and  the  largest  monthly  amount  201  houn    ^"JJ  I 

July.     With  the  exception  ot  a  few  short  periods  of  sustain^^*^  I 

warmth   in  June  and  July,  a^regating  about  20  days  on  whic^ 
the  mean  temperature  exceedtd  the  average  by   4°   to   5°,  tE"^^^ 
season  was  very  cold  throughout.     The  mean  monthly  temperatur^^^*^, 
were; — May,  48°'4  ;  June,  S^°^(• ;    July,  6o'-7;   August,  59°-.^^'     ' 


September,   55°'9,  which  were  all  lower  than  their  respective 

averages.  There  were  54  days  on  which  the  thermometer  rose 
above  70°,  9  of  these  exceeding  80°,  the  highest  reading  having 

"been  86°' i  on  July  14  ;  but,  on  the  contrary,  there  were  38  days  on 
which  the  maximum  temperature  did  not  exceed  60°,  the  lowest 
recorded  maximum  being  48°*o  on  May  20.  On  the  morning  of 
May  14  a  maximum  temperature  of  29°*8  was  recorded,  so  that  in 

two  months  the  extreme  range  of  temperature  amounted  to 
56°'3.  The  thermometer  on  the  grass  fell  below  freezing-point 
on  15  days  in  the  month  of  May,  on  one  day  in  each  of  the  months 
of  June  and  July,  and  on  six  days  in  8eptember,  the  lowest 
reading  of  that  thermometer  having  been  2  2°'6  on  May  14.  The 
rainfall  amounted  to  12  inches,  being  one  inch  greater  than  the 
average  fall.  An  interesting  tabular  comparison  of  some  of  these 
results  may  be  made  with  the  results  for  the  cold  years  1845,  i860, 
and  1879. 

Table  I. 


Years  (May  to 
September). 

Daily  Maximum  Temperatures. 

Above  70°. 

Above  80°. 

Below  60°. 

Highest. 

Lowest. 

184s  

5' 
28 

54 

6 

0 

I 

9 

28 

17 
22 

38 

0 
86-0 

76-5 

806 

86-1 

0 
507 

55'o 
47-6 

48-0 

"T  J      

i860      

1879      

IQ02    

7^**     

Table  II. 


Years  (May  to 
September). 

Temperature. 

Bainfall. 

Mean 
Maximum. 

Mean 
Minimum. 

Mean 

Daily 

Range. 

Mean. 

184.1;  

0 
669 

66-1 

65-5 
66-2 

0 
49-2 

48-2 

487 

48-3 

0 
177 

17-9 
168 
179 

0 
56-2 

56-1 

56-1 

56-4 

in. 
11-17 

19-28 

I9'4J 
1210 

"T^J      

i860      

1870      

'7      

IQ02    

*^          

.50  years'  average. 

69-8 

49-8 

20'0 

58-8 

11-09 
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The  years  i860  and  1879  were  much  wetter  than  the  years  1845 
and  1902,  but  in  other  respects  the  similarity  between  the  results 
is  sufficiently  remarkable.  No  comparison  can  be  made  of  sun- 
shine results,  as  this  element  was  not  made  a  subject  of  record  in 
the  earlier  years,  W.  C.  N. 


Fouoault's  Pendultjm. — This  well-known  experiment  to  exhibit 
the  rotation  of  the  Earth  is  now  being  perforraed  daily  at  Paris  in 
sight  of  a  large  and  more  or  less  intelligent  crowd,  to  whom  a 
popular  lecture  is  delivered  on  the  subject- on  Sundays  and 
Thursdays.  A  ball  of  lead  28  kilogrammes  in  weight,  exactly 
similar  to  that  used  by  Foucault  in  his  experiment  in  the  same 
place,  is  suspended  by  a  piano  wire  67  metres  long  and  72  mm.  in 
diameter  from  the  top  of  the  interior  of  the  dome  of  the  Pantheon. 
It  is  set  swinging  by  the  usual  method  of  the  burned  thread  in  a 
north-and-south  plane  over  a  graduated  table,  and  an  attached  point 
passes  through  small  heaps  of  sand  at  either  end  of  the  swing. 
One  of  the  Editors  of  this  Magazine,  who  has  had  the  opportunity 
of  seeing  this,  is  able  to  report  that  the  plane  of  swing  did  ap- 
parently move,  with  respect  to  the  table,  clock- wise  at  the  rate  of 
about  four  degrees  in  20  minutes. 


Mb.  F.  W.  Henkel,  who  was  for  a  short  period  on  the  staff 
of  the  University  Observatory,  Oxford,  and  had  charge  of 
Col.  Cooper's  Observatory  at  Markree,  Ireland,  would  be  glad  to 
hear  of  a  vacant  post  in  any  observatory,  or  would  undertake 
work  of  a  scientific  nature. 

The  observations  for  the  re -determination  of  the  difference  of 
longitude  Paris — Greenwich  are  coming  to  an  end.  M.  Bigourdan 
and  Mr.  Dyson  completed  their  series  of  observations  at  Paris  on 
October  22,  and  at  the  date  of  writing  this  (October  30),  M.  Lan- 
celin  and  Mr.  Hollis  are  observing  at  Paris,  wanting  only  two 
more  nights  of  simultaneous  observations  at  the  two  stations  to 
finish  the  work. 

The  first  Meeting  of  the  Session  of  the  Eoyal  Astronomical 
Society  will  take  place  on  November  14,  at  5  o'clock.  The  next 
Meeting  of  the  British  Astronomical  Association  will  be  on 
Wednesday,  November  26. 


From  an  Oxfoud  Note-Book. 

The  Supplementary  Number  of  the  Monthly  Notices  contains  a 
remarkable  paper  by  our  Secretary,  Mr.  E.  T.  Whittaker.  During 
the  Kecess  he  discovered  the  general  solution  of  Lai3lace's  equation, 


JiTiiir.  1002.]  Ni^tu.  \ 

which  has  stood  as  a  challenge  to  mathematicians  for  more  than  a 
<»entury  ;  and,  as  though  this  were  not  a  sufficient  achievement,  he 
has  been  led,  by  connecting  this  equation  with  that  for  the  radia- 
tion of  "normal "  waves  (such  as  those  of  sound),  to  a  conception 
of  gravity  as  a  complex  wave-motion — as  an  "interference" 
phenomenon,  iu  fact.  There  are  great  and  obvious  difficulties  in 
the  physical  interpretation  of  this  conception,  the  clearing  up  of 
which  we  may  await  with  patience ;  but  the  conception  itself  is  a 
most  beautiful  and  novel  one,  and  the  mathematical  work  which 
led  up  to  it  is  of  the  very  first  quality.  Although  the  paper  is 
already  in  print,  we  shall  hope  to  hear  Mr.  Whittaker  say  some- 
thing about  it  at  the  November  meeting ;  and  those  who  have 
heard  him  read  a  paper  of  any  kind  know  that  he  is  able  to  give 
an  interesting  and  intelligible  account  of  complex  and  technical 
matters. 


Mb.  Moulton's  book  on  Celestial  Mechanics  *  is  a  very  welcome 
addition  to  our  text-books.  We  have  long  wanted  a  book  in 
English  of  this  kind,  and  the  present  one  is  written  and  printed 
most  attractively.  It  aims  at  being  interesting  rather  than  com- 
plete ;  and  covers  a  good  deal  of  ground  in  consequence.  But  it 
is  pleasant  to  find  the  newest  things  on  the  "  problem  of  three 
corpses  "  put  into  such  easily  readable  form,  side  by  side  with  a 
sketch  of  methods  for  computing  orbits  on  the  one  hand,  and  a  few 
words  on  Helmholtz's  contraction  theory  of  the  Sun  on  the 
other.  There  is  one  recent  paper  to  which  I  should  like  to 
draw  Mr.  Moulton's  attention ;  or  rather  two — viz.,  those  in 
Mon.  Not,  Ivii.  pp.  1 18-133.  ^  think  they  would  have  made  one 
chapter  in  the  book  a  little  simpler.  But  I  may  add  that  my 
special  knowledge  of  these  papers  is  not  due  to  such  a  compre- 
hensive knowledge  of  the  subject  as  would  entitle  me  to  criticize 
Mr.  Moulton  in  the  ordinary  course,  but  to*  the  fact  that  I  had  to 
correct  one  of  them  for  press  (the  author  being  absent  in  India), 
and  I  think  the  proof  contained  more  misprints  to  the  square 
inch  than  any  proof  I  have  ever  seen. 


LjIlST  month,  in  commenting  on  Professor  Schuster's  Address  at 
the  British  Association,  it  was  remarked  that  his  views  with  reference 
to  meteorology  were  "  at  least  as  old  as  De  Morgan,  as  readers  of 
the  '  Budget  of  Paradoxes '  will  recognize.*'  Unfortunately  this 
great  work  is  getting  so  scarce  that  the  number  of  readers  may 
fall  considerably  short  of  the  number  of  would-be  readers.  It  may 
therefore  not  be  superfluous  to  quote  one  or  two  of  the  passages 
referred  to.  De  Morgan  is  vigorously  attacking  the  ideas  of 
Bacon  about  induction — that  you  had  only  to  collect  plenty  of 

*  An  Introduction  to  Celestial  Mechanics.  By  F.  E.  Moulton.  New  York : 
the  MacMillan  Co.,  1902. 
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facta,  and  conclusions  must  come  out  of  them,     Oq  p.  54  ocunrtbe 
following  paasagea ; — 


In  llie  report  to  the  QreeDviiJi  Board  of  Viiitora  Eor  136-;.  Mr.  Airy,  apoab? 
itig  of  the  increoae  of  roetBorolDgical  obser*atorips,  remarks ;  "  wlietlier  tha 
effect  of  this  inovemfnt  will  be  that  inilHons  of  useless  obaerratinns  will  bft 
udded  tu  the  niillions  that  alrendj  eiial,  or  whotlier  sometbln^  mHy  beeipeotett 
tnrpgultvrhiuhwill  lenri  to  a  uieteurologicsl  tlieorj,  I  cannathnzird  a  conjecture." 
Tliia  ie  a  oonjecture,  ond  a  Tory  obvious  one  ;  if  Mr.  Air j  would  Imve  given  iM. 
i'or  tlie  chance  of  a.  meteorologicnl  theory,  formed  by  maases  of  obwrratiaia,  ht 
would  Derer  bsiVe  aaid  vhat  I  have  quoted. 

But  to  mitigate  the  severilv  of  this  attack  on  Meteorology  and 
Mettorolugists,  De  Morgan  reminds  us  how  easily  the  siime  might 
hiire  been  said  of  Aatroooniy  but  for  the  seui'ch-ligbt  oE  Newton's 
hypotfieiis.     On  p.  56  he  writes  : — 


Ho  dedui^  the  ellipse,  be  proi^eeded  to  deduce  the  eS'ect  of  the  diaturbn 
of  the  Sun  upon  the  Moon,  upon  the  osBumed  theory  of  universal  gnYitatiomi 
Ha  found  result  after  result  of  his  theory  in  eonformilj  with  observed  fsotj  1 
aud  by  aid  of  FlamBteed's  obsermlioDS,  Khich  amended  trbat  mutheniRtieiaiw 
call  his  miiEtafits,  he  oonstructed  his  lunnr  theory.  Had  it  not  been  for  Newton,  | 
the  whole  dynasty  of  Greenwieh  astronoraera,  from  Flanislead  of  happy 
memory,  to  iiiry  whom  Heoven  preserve,  might  h»Te  worted  awny  at  nightly  I 
observation  Bndtfailyreduolion,withoi)tanyreinnrkab1eresiilts:  looking  forwara,  | 
OS  to  a  inillenniuni,  to  tlie  time  when  any  man  of  inodarate  intelligenoa  wan  t*  I 
see  tbe  whole  explanation.  What  are  large  colleetions  of  facts  for?  to  mnto  1 
theories  from,  says  Bacon  ;  to  try  ready  made  ttieories  hi/,  eaya  the  history  (^ 
discovery ;  its  all  the  same,  says  the  idolater ;  nonsense,  say  we  I 

We  may  profitably  ponder  on  such  words  as  these,  or  on  those 
of  Professor  Schnstei-.     The  temptation  to  accumulate  mfiin-ial  is 
a  fascinating  and  powerful  one,    the  exertion  of  attempting  to 
digest  it  is  often  most  uoat  tract  ire.     These  tmths,  almost  tmismB,  ' 
may  be  illustrated  from  almost  any  walk  of  life.    A  great  historian  I 
has  juat  passed  away  who  spent  iiis  life  in  accumnlating  anch  stores  \ 
of  material  as  never  historian  probably  accumalaled  before :    with  ' 
the  result  that  "  Everybody  has  felt  .  .  .  that  he  knew  too  much 
to  write."     Alongside  the  above  paaaagea  from  De  Morgan  may 
perhaps  be  put  the  following  paragraph  from  Profe.saor  Maitland's 
loyal  appreciation  of  Lord  Acton  in  the  Camlridi/e  JUoiew  fot 
Oct.  16 !— 
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olHCiTud.     Tliat  "  lijiilj  oomumptijii  af  a  Gorman  oetaTO.""  did  it 

..  and  the  world,  or  «u  it  only  n  atiipiindoiia  Tsit  of  intellect  tin.' 

Reference  to  tlie  CiitaloguB  of  the  Uiiiyeraity  Library  migbt  gJTi 


I>ene6t  bim  and  the  world,  or  «u  it  only  n  atiipiindoiia  fsit  of  intellectunl 
Vorwitj  ?     Reference  to  tlie  CiitaloguB  of  the  Uiiiyeraity  Library  might 
Jioint  Xo  the  queation.     One  lecture,  an  inaugural  laol.ura  deliTered  in  1891 


1870  (»  Qermnn  letter  written  to  a  Oerman  bialiop) — tliew, 
fo  the  enquirer  mi^ht  say.  appear  to  be  all  the  piiblishoci  u-orka  of  John  Einnnch 
Edwnrd  Dolborg,  first  Lord  Acton. .  .  .  Wo»  eier  audi  disproportion  between 
intake  nnd  outpuL  ? 

Professor  Mftitland  goes  on  to  show,  however,  that  (here  is 
«nother  side  to  this  particular  picture,  which  we  must  uot  forget. 


Buuoims  reach  us  that  a  certain  eminent  Astronomer  venttired 
T^cently  tjj  make  some  remarks  of  a  political  character.  It  might 
"be  supposed  that  public  events  were  common  property;  but  this 
ia  not  the  opinion  of  the  Press,  or  at  least  of  certain  organs  of  it. 
They  were  much  inceiiRed  at  the  infringement  of  what  they  took 
to  be  their  own  particular  privileges,  and  roughly  and  rudely  bade 
the  astronomer  "  stick  to  his  last,"  pointiug  the  mora!  with  the 
following  instaniMS  of  gross  neglect  of  duty  on  his  part ; — 

During  the  part  two  jeara  there  have  been  but  two  terrenlria!  phmomena  of 
*ny  iniport»nco  from  an  natronoinical  point  of  view  in  this  part  of  the  world, 
ixiid  both  escaped  the  notice  of  the  Aalronomer-Royal.  One  waa  the  comet 
flret  discovered  by  a  Piqiietberg  resident  returning  home  at  midnight  from  the 
Viorship  of  Bnt'cliua.  and  the  other  was  nn  earthquake  distinctly  felt  by  io,ooo 
J)6(iple  in  this  Peninsula,  hut  not  recorded  at  the  Observatory.  Upon  inquiry, 
the  PmaB  learnt  that  there  had  been  an  earth  tremor,  but  the  aeismeter  at  the 
institution  was  one  which  only  regiatered  iiorlh  aod  soutb.  and.  aa  the  earth- 
vjuake  in  queation  was  from  east  to  west,  it  bad  aueceBsfiilly  dodged  the 
■recording  needle  of  the  instrument. 


In  the  notice  of  the  Iat«  Dr.  C.  Wilheltn  Schur  (an  Associate  of 
the  B.  A.  S.Vin  the  Council  Report  for  February  last,  no  reference 
is  made  to  one  of  his  claims  on  our  gratitude,  viz,  the  pre- 
paration of  a  concise  illustrated  account*  of  the  Gtittingen 
■  Observatory  from  1750  to  the  present  day.  The  picture  of  the 
■old  Gottingen  Observatory  and  many  of  the  16  portraits  are  very 
quaint :— What  a  striking  resembhnce  between  Joost  Biirgi  and 
Galileo !  a  resemblance  which  extends  in  some  sort  to  tbeir  dates. 
^JK.  1552-1632  and  1564-1642.  On  seeing  Biirgi's  face  we  reail 
wii  h  less  surprise  the  claims  made  on  his  behalf — that  be  invented 
pendulum  clocks  before  Uuyghens,  and  logarithms  before  Napi'ir. 
iJext  his  portrait  is  that  of  Tobias  Mayer,  of  whom  the  following 
8tory  is  told  : — During  the  siege  of  GSttingen  by  the  French  in 
the  seven  years'  war  (1754-1761)  he  wao  sent  as  one  of  a 
deputation   of  burgesses  to  the   beleagueriptg  Commander,    who 
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threatened  the  toim  with  stariiitioii.     "  A  Oiiltingea  Prufesaor  is 
accuatomed  to  Btarvatioii,"  replied  Tobias  Mayer. 

Fkou  the  Daily  Qraphie  of  October  24,  we  learii  that  Foiicault'a 
peiiJalum  has  been  set  swinging  again  in  Puns  to  clem  oust  rate  the 
rotation  of  the  Earth  to  a  large  audience,  under  the  appropriate 
auspices  of  the  Minister  for  Pubhu  Instruction,  From  tbe 
CumhriiLje  litvietv  of  October  23  we  learn  that  at  5  p.m.  on 
October  24  Mr.  Oldham,  the  University  Keader  in  Geography, 
was  to  give  an  "  Experimental  Demonstration  of  tbe  Curvature  of 
the  Earth's  Surface,"  iilustiated  by  photographs  taken  with  a 
telepboto  leas.  There  is  an  approximation  to  simultaneity  in 
these  two  events  whioh  is  almost  startling.  Is  there  au  epidemiif 
of  disbelief  in  these  fundamental  facts,  or  have  we  had  so  much 
novelty  lately  that  a  recurfenee  to  them  is  considered  a,  necessary 
and  restful  change? 

Thi  eruptions  in  the  West  Indies  have  not,  ao  far,  proTidei 
us  with  any  very  striking  sunset  glows ;  certainly  nothing  to 
compare  with  those  fcJlovking  Krakatoa,  of  which  Tennyson  has 
lelt  UB  tbe  reminiscence  in  the  opening  lines  of  St.  Telemaehus : — 

Had  the  &n»  ashc^a  uf  same  Serv  peab 
BePii  liiipl'il  no  high  thej  ranged  about  the  globa  ? 
Foe  day  by  d»y,  thro'  many  a  blood-red  evB, 
In  that  Tour  biuidredth  summer  after  Christ 
TLb  wrathfiil  BUiuet  glared  againsb  s  utosb. 

But  the  year  has  been  a  failure  in  several  ways  ^  the  vesth« 
has  been  continuously  bad  except  at  the  timeivhen  the  Coronation 
Mas  so  padly  poslponed;  and  the  comet  has  just  been  sufficiently 
conspicuous  to  be  disappointing.  Perhaps  as  a  compensation  the 
lost  Leonids  will  turn  up  in  a  fortnight's  time. 

Is  it  correct,  as  stated  in  Fab.  Asl.  Soe.  Fiteific,  siv,  no.  S6, 
p,  174,  that  {433)  Eros  is  the  un>i/  exception  lo  the  rule  that  tbe 
names  of  the  minor  planets  should  be  feminine"?  It  is  difficult  to 
keep  a  correct  list  of  these  bodies  nowadays,  but  surely  Ko.  (342) 
is  named  Endymion  ?  and  there  may  be  other  exceptiojif,  not  to 
speak  of  doubtful  names  such  as  (.439)  Ohio,  and  obvious  evasions 
such  as  (353)  Ruiierto-Carola. 


Os  October  15  last,  the  measures  and  reductions  of  the  looolli 
plate  for  the  Astrographic  Catalogue  uere  completed  at  the 
Oxford  University  Obser\atory,  and  a  whole  holiday  was  i^ranled 
in  consequence.  There  are  slill  iSo  plates  left,  but  it  is  hoped 
to  celebrate  the  completion  of  the  whole  before  the  end  of  Bext 
year. 


^       J 
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MEETING  OF  THE  ROYAL  ASTRONOMICAL  SOCIETY. 

Friday,  1902  November  14. 

Dr.  J.  W.  L.  GrLAiSHEB,  M.A.,  F.R.S.,  President,  in  the  Chair. 
Secretaries :  F.  W.  Dyson,  M.A.,  F.R.S.,  and 

E.  T.   VVllITTAKEE,  M.A. 

The  Minutes  of  the  last  Meeting  were  read  and  confirmed. 

Mr,    WhittaJcer,     One    hundred   and  sixty -four  presents   have 
been  received  since  the  date  of  the  last  Meeting.     Among  those 
which  may  be  specially  mentioned  are : — The  4th  edition  of  Miss 
Clerke's  *  History  of  Astronomy,'  presented  by  Messrs.  A.  and  C. 
Black.    '  Astronomy  without  a  Telescope,'  by  Mr.  E.  W.  Maunder, 
from  Messrs.  Witherby.     '  Miscellaneous  Papers  of  Oxford  Uni- 
versity Observatory,  1 899-1 900,'  sent  by  the  Observatory.    Prof.  C. 
A.  Young's   '  Manual  of  Astronomy,'  presented  by  the  Author. 
Photographs  of   Perrine's  Comet  taken  at  Greenwich,  presented 
by  the  Astronomer  Royal ;  and  four  photographs  of  the  same  comet 
sent  by  Mr.  R.  C.  Johnson.     A  portrait  of  John  Goodricke  from 
Mr.  W.  T.  Lynn ;  and  Mr.  W.  H.  Wesley  has  presented  photo- 
graphs of  three  Presidents  of  the  Society. 
A  vote  of  thanks  was  accorded  to  the  donors 
Br,  Isaac  Roberts  read  a  paper  on  "  William  Herschel's  observed 
Nebulous  Regions,  52  in  number,  compared  with  Isaac  Roberts's 
photographs  of  the  same  regions,  taken  simultaneously  with  the 
20-inch  Reflector  and  with  the  5-inch  Cooke  Lens."    He  referred  to 
llerschel's  paper,  *'  The  Construction  of  the  Heavens,"  published 
in  the  *  Philosophical  Transactions  of  the  Royal  Society '  for  the  year 
x8ii,  in  which  Herschel  described  fifty-two  regions  in  the  sky 
Cibserved  by  him  to  be  affected  with  extensive  diffused  nebulosity, 
"-these  regions  were  tabulated  in  Herschel's  paper,  and  particulars 
^iven  concerning  each  one  respectively. 
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Since  tlien  no  sj'stematiu  effort  liaJ  been  made  to  reobserve  thes-^^^a  -;^se 
regions  uutil  the  yeai"  i8g6,  when  Dr.  Jloberla  decided  to  ybotocz:^^     —.0- 
grapli  tLem  wifU  hia  ao-incli  reflector  and  hi'a  5*inch  Cooke  len^s*    ^^^s. 
The  pliotographa  were  taken  simultaneously  with  the  two  instn^E^_^^««- 
nieuta,  and  with  tin  exposure  of  the  pJates  during  ninety  minute^^  ■-  -  's, 
when  the  sky  waa  cleiir  and  the  object  on  or  near  the  meridiac    1^^^. 
The  plates  of  high  aeneitivenesa  were  selected  ao  thut  images  ir       .    ^Jf 
Btara  magnitude  ifi-17  would  be  seen  on  the  reflector- plates  an»  _^^^ 
of  magnitude    14-15   on    the   5-inch    lens-platea,    and  Ihna  th-  -^am^ 
stars  and  nebulosity  shown  would  be  at  least  as  fiiint  as  thos  ■    ■      " 
that  could  be  seen  by  aid  of  Herschel'a  teleseopea.  

The  work  of  photogmpiiing  the  52  regioua  was  coiupieted  th^«r  *is 
year,  and  the  results  of  the  examination  of  the  photographic  plates^^  ^ 
show  that  there  is  no  trace  of  exteuaive  diffused  nebulosity  or-^E;:^'' 
forty-eight  out  of  the  fifty-two  regions  described  by  Herschel ;  on  mux'i^ 
the  remaining  four  regions  there  is  nebulosity  which  forms  part  o«^  9 
three  extensive  nebulous  clouds,  which  Herschel  could  not  see  i«  -*  "' 
as  complete  form  as  they  are  depicted  on  the  photographs.  ^ 

Dr.  Boberts  projected  on  the  screen  lantern-slides  of  two  o<:>         ° 
these  objects,  which  are  the  nebulosity  around  C  Orionis,  ^  T.  3*  ^Z.      '^'^ 
Cygni,  and  the  great  nebula  in  Andromeda,  all  three  of  which  ari-^*-*^  '^^^ 
remarkable  in  structure.  . 

ThetabiOar  method  adopted  by  Sir  William  Herschel  in  pub<J -"J  "'*^ 
lishing  the  results  of  his  telescopic  observations  of  these  fif ty-tww '-'^ J^." 
regions  was  also  adopted  by  Dr.  Isaac  Eoberts,  and  the  corre]atior*«=»*'^°. 
of  the  telescopic  and  photographic  observations  of  these  regions  isi  ^'-^  ^ 
thus  given  in  a  concise  and  intelligible  form.  f»  -"f  1 

Prof.  Turner.  lam  sm'ewe  are  all  very  glad  to  seethe  beautiCu -*-«"'^  -"^  '^, 
photographs  which  Dr.  Soberts  has  placed  before  us.  Theyara^*-**  *'"' 
the  best  that  we  have  had  at  our  Meetings  for  a  long  time.  . 

The  President.  On  behalf  of  the  Society  I  can  only  express  *^^^Ji^ 
Dr.  Koberts  our  thanks  for  bringing  before  us  the  result  of  th^  ■»   _  .    ' 
beautiful  work  he  has  done.      He  has  given  us  an  interesting '*-'*™* 
account  of  a  valuable  research,  and  the  i-esult  of  the  comparisoir**^^^ 
has  taken  me  by  surprise.  ^_^        P 

Praf.  Turner  read  a  paper  on  the  suggestion  made  by  Sir  D.  <J-       , 
Gill  that  there  is  an  apparent  rotation  of  bright  stars  as  a  whole^*^*^' 
with  reference  to  faint  stars  as  a  whole. 

Sir  David  Gill  finds  for  zone  -40''  to  -52°  that  bright  atar»-»-**~| 
are  increasing  their  B.A.  about  -(-o'-ooi2  per  magnitude  peryearx^^ 
with  reference  to  faint,  suggesting  a  rotation  of  bright  stars  aa  s^  ._^"*bv 
whole.     This  result  ia  arrived  at  by  comparing  cafcilogues  made  bj"t*-^        n 
eye  observations  from  which  the  effect  of  "  magnitude-eciuation  ""     '^" 
has  BOW  only  partially  been  elimioated.  -•tlv 

Photographs  of  the  same  regiou,  taken   at  dates   sufficiently^*  _^- 
separated,  would  show  thia  motion  without  any  interference  from**-* 
"magnitude-equation."  , 

Thephotographs  taken  at  Oxford  iu  zones  4-35°  to  ^- 31^  for  the^^*'.'' 
Aatrographic  Chart,  from  1892  onwards,  do  not  yet  allow  of  t''''**'_^tf 
direct  method  of  attack  on  the  problem ;  but  when  compared  wiltr^  ~~^ 
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^^    Cambridge  observations,  if  the  rotation  suggested  by  Sir  David 

l?"-*^*i  exists,  the  plates  taken  early  should  give  different  results  for 

rJv^     Cambridge  "  magnitude-equation "  from  those  taken  later. 

*^^  effective  interval  available  is  only  about  five  years  (very  small), 

•  ^^  the  effective  range  of  magnitudes  about  three.     But  since  this 

iT^^'^lies  a  difference  of  ©■•ooi2  x  5  X  3=o*'oi8,  the  inquiry  is  not 

^^t)eless,  even  now. 

Jhe  comparison  of  a  large  number  of  plates  gives  a  quantity 

r^Out  as  large  as  that  found  by  Sir  David  Gill,  but  of  the  opposite 

^S^'st.     If  this  sign  is  correct  the  phenomenon  cannot  be  a  rotation. 

Assuming  it  correct,  we  can  explain  the  fact  by  assuming  that 

^He  stars  of  the  Milky  Way  are  different  in  size  from  others,  so 

different  that  where  the  Milky  Way  appears  in  (say)  the  IST.  hemi- 

^"pliere  faint  stars,  which  we  take  to  be  more  remote  than  brighter 

^xies,  may  be  really  nearer.     The  effect  of  the  Sun's  motion  in 

^pace  would  then  no  longer  be  symmetrical  about  its  apex,  and  the 

disturbance  would  have  opposite  signs  in  the  two  hemispheres, 

since  the  Milky  Way  appears  in  belts  of  E».A.  on  opposite  sides 

of  the  sphere. 

On  comparing  the  results  obtained  with  Q-alactic  latitudes  of  the 
groups  we  see  that  this  phenomenon  of  faint  stars  being  on  the 
average  nearer  than  bright  takes  place  from  latitudes  25°  to  50°, 
and  not  close  to  the  Milky  Way  itself.  A  simple  hypothesis  is 
given  in  the  paper  to  account  for  this. 

Mr,  Dyson  (presenting  a  paper  on  the  same  subject  from  the 
Eoyal  Observatory,  Grreenwich).  I  think  the  results  obtained  by 
Dr.  Gill  and  Prof.  Turner  should  be  received  with  a  good  deal  of 
caution.  A  comparison  between  Groombridge's  Catalogue  and  the 
Greenwich  1890  Catalogue  gives  results  of  the  same  sign  as 
Dr.  Gill's.  They  are,  however,  so  much  smaller  in  amount  that  I 
should  hesitate  to  attribute  a  consmical  explanation  to  them  till 
the  unknown  and  possibly  unknowable  magnitude-equation  of 
Groombridge  had  been  allowed  for.  On  the  other  hand, 
Prof.  Turner's  comparison  depending  entirely  on  photographic 
methods  avoided  that  difficulty ;  but  it  may  be  said  that  in  this 
paper  from  Greenwich  we  have  a  period  of  80  years  as  against 
5  years,  so  that  the  proper  motions  should  be  tolerably  well  deter- 
mined. The  resulting  figures  of  this  paper  (which  were  shown  on 
the  screen)  compared  with  those  found  by  Dr.  Gill,  but  they  weie 
of  a  considerably  smaller  amount  and  must  be  taken  with  a  good 
deal  of  caution. 

TTie  Astronomer  Royal,  I  should  like  to  make  an  addition  to 
what  Mr.  Dyson  has  said.  The  figures  he  has  shown  have  not 
been  deduced  from  the  original  Groombridge  Catalogue,  and  must 
be  taken  as  somewhat  provisional.  It  will  be  of  interest  to  see 
how  far  they  are  modified  by  the  re-reduction  which  is  now  being 
done. 

The  President,  We  must  thank  Prof.  Turner  for  having  gone 
80  fully  into  this  matter,  and  also  the  Astronomer  Eoyal  and 
Mr.  Dyson  for  the  remarks  they  have  made. 


■ Proceedings  at  Meeting  of  [No.  32;  ^^55, 

Mr.  Whittaler  gave  3U  account  of  his  paper  "  Oci  the  gpue^ezr  -nl 
Solution  of  IjujiUich's  Eijualinii  and  the  Eyuatioa  of  Wn'.  m  |,._ 
motions,  and  on  an  undidatory  explanation  of  Gravity,"  wh^^Scb 
had  appeared  in  the  Suppienieutary  Number  of  the  Monthly  JVo(i^^^c«, 
The  investigation  from  which  the  paper  had  developed  na^^s  a 
study  of  the   partial   differential   equations    which    underlie   ~^Bfie 

theories  of  light,  sound,  aud  gravitation.     The  greater  part  of  ' hja 

investigation  was  purely  mathematical,  and  was  therefore  be»=  djig 
published  elsewhere  ;  but  some  of  the  results  were  of  interes^fc  in 
Celestial  Mechanics,  and  these  were  given  in  the  present  pape^^— . 

The  first  result  is  the  general  solution  of  the  partial  differer^  tial 
equation,  which  is  satisfied  by  the  potential  of  any  gravita^trino 
system.  This  equation  was  first  given  by  Laplace  in  his  mei-«.  loit 
on  the  ring  of  Satuni.  The  solution  is  given  as  a  certain  defi  rmnitg 
integral;  from  this  definite  integral  all  the  particular  solutions 
known  hitherto  can  he  derived. 

A  similar  result  is  then  found  for  the  partial  differentM/ 
equation,  which  is  satisfied  hy  the  quantities  specifying  any  form 
of  wave-disturbance  ;  and  from  this  is  derived  an  analysis  of  any 
arbitrary  solution  into  a  sum  of  elementary  terms,  each  repre- 
senting a  wave-disturbance  of  the  simplest  type. 

In  the  last  part  of  the  paper  it  is  suggestetl  that  this  analjg^  * 
removes  diflicutties   which    have  hiterto  been  felt  regarding  tlm  ^ 
propagation  of  gravitation  :  for  each  of  the  elementary  terms  iot'-'^ 
which  the  gravitational  potential  is  thus  resolved  represents  — ^^ 
disturhauce  w  hich  would  oe  propagated  in  much  the  same  waj  a-;;;^^. 
the  physical  phenomena  connected  with  the  wave-motion  equatioi^^^V, 
This  would  involve  the  acceptance  of  a  finite  velocity  of  propaga-^^^ 
tion  for  gravity,  and  also  the  consequence  that  Newton's  "^"^"le 
would  ci  ase  to  hold  for  bodies  travelling  with  velocities  comparable  ^  * 
with  that  of  gravitation.  t 

Pi-of.  Turner.  I  am  very  glad  to  have  the  opportunity  **^^^  ., 
espressing  my  ereat  admiration  for  this  beatifully  simple  idea.  I^- 
is  an  idea  for  which  physicists  have  been  on  the  look-out  for  man^-  *'k 
years — something  to  replace  the  idea  of  action  at  a  distance  in  tlr^-  -'' 
law  of  gravitation.  Here,  for  instance,  is  a  little  book  written  h.-*^  ''J 
Sir  George  Stokes  'On  the  Xiiture  of  Light'  in  1884,  and  I*"  ^^ 
mentions  this  possibility  : — 

If  tbe  siipposilion  llmt  liglit  consiete  in  undulatioua  gbliges  us  to  8upp^»  "■"*" 
tliBt  space  is  fiUed  witli  some  kind  a(  Bubslance,  at  least  as  far  as  tbe  remoui: — ^e*f 
star  tli.it  our  most  iiowerful  lelfscopcs  reieal  lo  us,  tuaj  it  not  be  tbatt-^3»! 
enme   Aubstatice  farms,  in  conic  uiaiiuer  as  ;<?t   unknown   to  us,  the  linli  of 

coniipxion  wherpbj-  the  Sim  is  enabled  to  attract  tlie  Earth,  and  keep  it=i  '" 
its  orbit  ? 

On  that  idea  be  dwells  for  a  little  time.     It  seems  to  me  tr  Tint        j 
Mr.  Whittaker  has  probably  taken  a  step  which  is  leading  us   ill 
that  direction.     There  are  some  difficulties  still  to  b«  overcome 
and  some  objections  to  be  met  which,  for  my  own  j>art,  I  feel 
confident  that  Mr-  Whittaker  will  meet  in  time;  and  it  is  only 
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fair  to  say  that  the  attitude  towards  this  idea  of  many  of  our 
leading  physicists  is  sceptical  if  not  antagonistic.  I  do  not  think 
we  need  trouble  about  that,  because  time  will  test  the  hypothesis 
as  it  has  tested  many  another  hypothesis.  We  may  remember 
that  when  the  undulatory  theory  of  light  was  propounded  by 
Huygens  it  was  neglected  for  nearly  a  century.  The  great  name 
of  Newton,  who  advocated  the  corpuscular  theory,  overshadowed 
the  undulatory  theory,  and  for  more  than  a  century  no  advance 
was  made.  This  fact  is  dwelt  upon  in  this  httle  book  by  Sir 
George  Stokes ;  and  in  concluding  his  remarks  upon  it,  he  writes 
as  follows : — 

It  may  be  said,  if  the  former  theory  is  now-a-days  exploded,  why  dwell  on 
it  at  all  ?  Yet,  surely  the  subject  is  of  more  than  purely  historical  interest. 
It  teaches  reasons  for  our  future  guidance  in  the  pursuit  of  truth. 

*****♦♦#*'** 

It  shows  that  we  are  not  to  be  disheartened  by  some  preliminary  difficulties 
from  giving  a  patient  hearing  to  a  hypothesis  of  fair  promise,  assuming  of 
course  that  those  difficulties  are  not  of  the  nature  of  contradictions  between  the 
results  of  observation  or  experiment  and  conclusions  certainly  deducible  from 
the  hypothesis  on  trial.  It  shows  that  we  are  not  to  attach  undue  importance 
to  great  names,  but  to  investigate  in  an  unbiassed  manner  the  facts  which  lie 
open  to  our  examination. 

So,  although  it  has  been  very  interesting  to  notice  the  attitude 
of  several  eminent  physicists  towards  the  theory  of  Mr.  Whittaker, 
I  shall  endeavour  to  follow  the  lessons  of  Sir  George  Stokes  and 
not  attach  too  much  importance  to  great  names.    To  mention  one 
of  the  difficulties  found:    some  people  find  a  great  difficulty  in 
accepting  an  infinite  integral  in  order  to  get  the  sum  total  of 
permanent  effect.     They  think  it  is  stretching  things  rather  far  to 
postulate  undulations  of  every  wave-length.     But  I  would  remark, 
in  the  first  place,  that  in  the  case  of  light,  particles  are  emitting 
light  of  every  wave-length,  so  far  as  we  know — not  only  in  the 
spectrum  we  can  see  or  photograph,  but  far  beyond  that.     And 
secondly,  this  difficulty  of  being  able  to  accept  such  "  a  large 
Order  "  was  just  the  sort  of  difficulty  people  found  with  the  undu- 
latory theory  ;  and  I  wdll  again  quote  an  example  given  by  Sir 
Q-eorge  Stokes : — 

The  necessity  of  thus  filling  space  with  substance  seems  to  have  presented  a 
lerious  difficulty  to  some  minds.  In  the  course  of  a  conyersatioAJ^th  Sir 
David  Brewster,  who  had  just  returned  from  France,  where  he  witnessed  the 
celebrated  experiment  by  which  Foucault  had  just  proved  experimentally  that 
ight  travels  faster  in  air  than  in  water,  I  asked  him  what  his  objection  was  to 
be  theory  of  undulations,  and  I  found  he  was  staggered  by  the  idea  in  limine 
>f  filling  spac^with  some  substance  merely  in  order  that  *'  that  little  twinkling 
itar,"  as  he  ^fpressed  himself,  should  be  able  to  send  its  light  to  us. 

The  difficulty  was  got  over  by  the  mere  process  of  familiarity 
svith  it ;  and  I  confidently  expect  that  we  shall  in  the  same  way 
presently  get  over  the  difficulty  by  imagining  this  infinite  integral 
%s  the  cause  of  gravity.  I  look  forward  with  confidence  to  the 
B-uture  of  this  very  brilliant  idea  of  Mr.  Whittaker. 


Pracne/Utii/i'  ul  Meetiiiff  uj 

The  Preeideiii.  'J'he  Bocietx'  has  nlready  expressed  iis  tLauks  (^ 

51r,  Whittaker  for  tiin  excellent  theory  he  hae  brought  before  ^^arus. 
Of  coiii-se,  this  Meeting  ha'i  lieen  luosrly  occupied  by  the  physii^- — oj 
aspect  of  the  matter  which  is  most  interesting,  but  wheu  1  8  ^i^ 
3Ir.  "Whittaker's  paper  I  was  very  much  pleased  with  his  estrem_  e|y 
elegant  mathematical  solution.  Wlieii  the  aolution  has  once  b^^sen 
discovered  it  is  not  particularly  difficult  to  »erify  it.  I,  a>  ^  g 
niathemalicinn,  certainly  eongratnjate  Mr.  Whittaker  upon  hav  dng 
obtained  the  solution  of  Laplace's  equation,  and  I  confess  t^=  liat 
I  should  rallier  have  got  this  elegant  solution  of  this  equation  t^knan 
have  done  many  other  things. 

Thi  Astronomer  lioijtd  then  exhibited  on  the  screen  photogr^*.  ptg 
of  Perrine's  Comet,  and  said; — There  is  nothing  in  this  papteiK'fo 
call  tor  particular  mention,  but  1  thought  it  would  be  H"ell  to      pu[ 
on  record  a  statement  with  regard  to  the  photographs  of  Perri_  no's 
Comet  which  have  been  taken  at  the  Kojal  Observatorj'.     t?hey 
were  mostly  taken  with  the  30-iiK-h  reflector  made  by  Dr.  Comnaon, 
and  they  were  taken  prinmrily  lor  the  purpose  of  determining-  tie 
position  of  the  comet.      There  are  29  of  these  photographs  avail- 
able for  measurement,  taken  ou  seven  nights.     These  two  photo- 
graphs, which  are  now  being  eliowu  on  the  screen,  were  taJten 
respectively  with  exposures  of  62  uiinulea  and  53  minutes.    There 
are   altogether  seven  tails  separated    by    sis  distinct   rifts,  sa^ 
the   rifts   are  more  sharply  defined   than    the   tails  themselw^' 
Mr.  Dyson  has  found  that  Ihe  longest  tail  ia,  in  all  cases,  in  tb  "* 
direction  opposite  lo  the  Sun.     September  26th  and  Septeinks^^^ 
zgth  were  the  best  nights  we  had  for  phctography,  but  we  hRiC 
been  very  much  troubled  with  the  bad  \\eather,  and  have  had  som-   -^^ 
difficulty  in  getting  a  sufficiently  clear  night  for  long  eiposure^^Vg 
and  the  sky  was  not  favourable  at  the  time  when  the  comet  was   ^ 
at  maximtmi  brightness.  ^ 

Mr.  President.  Mr.  Pluminer,  you  also  ha\e  a  photcgrajjh  of  th»-  -*^ 
comet,  have  you  not? 

Mr.  H.  C.  Flmtimer  sliowed  a  photograph  of  the  comet  taken  h^  ^^^r 
Mr.  P.  A.  Bellamy  at  Oxford  with  the  13-inch  astrographuS^ -*"^ 
telescope.  The  date  was  September  29,  and  the  exposure  half  a.^^" 
hour.  There  was  no  indication  of  a  tail.  Mr.  PJummer  read  ^A^ 
note  extracted  from  the  observing-book  which  recorded  Itr^^^ 
difficulty  arising  from  the  illumination,  and  the  unsuitability  ^  °' 
the  only  power  with  which  the  instrument  was  fitted.  He  al^  — ^^ 
pointed  out,  in  connection  with  a  point  to  which  he  wished  1° 

refer  later,  the  conspicuous  inferiority  of  the  result  obtained  wi —    '^ 
the  refractor  in  respect  of  such  work. 

Mr.  Dyfon.  AVe  tried  to  pjiotograph  the  comet  with  the  z6-it»  <"!> 
refractor  at  Greenwich,  but  it  was  barely  shown. 

The  Astronomer  JioijaJ.    "With  the  reflector  we  got  images  with         i 
exposures   of  five    minutes   to   half   a   minute,    the   five-minwfe 
exposures  being  made  in  the  earlier  stages  svhen  the  coniet  was  not 
so  bright;  whereas  with  the  26-iiich  refractor  we  found  that  veri' 
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c"h  longer  exposures  were  required.  The  observer  guided  the 
iscope  to  follow  the  comet,  and  therefore  the  stars  are  shown 
long  trails. 

^r.  Dyson  said  that  a  communication  had  been  received  on  this 
^jeet  from  Prof.  Max.  Wolf,  who  sent  two  photographs,  which 
^e  taken  at  some  little  time  apart  with  a  view  of  getting  a 
-Teoscopic  effect.  These  will  be  passed  round  the  room  with  a 
ireoscope,  and  Fellows  may  notice  that  the  comet  appears  to 
Lnd  out  in  front  of  the  stars. 

Tlie  President,  It  is  our  pleasing  duty  to  return  thanks  to 
r.  Christie,  Prof.  Turner,  and  Prof.  Max  Wolf  for  the  communi- 
:ions  they  have  made  to  us. 

Mr,  Wiclcham,  I  should  like  to  say  that  while  observing  the 
net  at  Oxford  on  two  occasions,  I  detected  that  the  nucleus  was 
ble.  There  appeared  a  centre  nucleus  which  was  the  largest 
the  three,  and  on  either  side  a  smaller  one,  and  a  hne  joining 
»se  nuclei  seemed  to  run  along  the  tail.  I  mention  this  as  an 
eresting  point.  In  the  photographs  these  nuclei  seem  to  be 
abined,  and  therefore  I  think  the  visual  observations  have 
ae  advantage  over  the  photographic.  I  may  add  that  this  was 
ifirmed  by  another  observer,  one  of  my  colleagues  who  was 
isent  with  me. 

Mr.  Difson  then  read  a  paper  by  Mr.  Percival  Lowell  on  a 
adard  scale  of  "  seeing,"  ia  which  the  author  called  attention  to 
apparent  anomaly  that,  though  observers  were  careful  to  give 
!  size  of  the  object-glass  of  their  telescope  and  the  focal  power 
y-  used  to  make  an  observation,  they  scarcely  ever  made  any 
grence  to  the  state  of  the  sky  when  the  observation  was  made, 
I  he  suggested  the  adoption  of  some  uniform  system  by  which 
ronomers  might  describe  the  state  of  the  "  seeing." 
^rof.  Turner,  I  should  like  to  draw  special  attention  to  this 
)er,  which  is  of  the  nature  of  a  circular,  asking  observers  to 
isider  it.  Mr.  Lowell  is  very  anxious  to  get  this  standard  scale 
lerally  adopted ;  and  although  it  would  hardly  be  profitable  to 
cuss  it  now  until  the  paper  has  been  read  and  examined  by 
lows,  I  hope  they  \>ill  read  it  and  make  some  experiments,  and 
jn  we  may  have  some  profitable  discussion  on  it  at  another 
se.  It  would  seem  to  be  for  the  welfare  of  astronomy  generally 
jome  absolute  scale  of  ^'  seeing  "  could  be  devised  and  generally 
lepted. 

Mr,  Maw.  I  should  like  to  be  able  to  read  the  paper  in  full 
:ore  offering  any  remarks.  I  am  not  quite  clear  what  Mr.  Lowell 
iires.  The  conditions  of  "seeing"  must  be  considered  with 
'erence  to  the  kind  of  work  to  be  carried  on.  With  regard  to 
able-star  work,  all  that  is  wanted  is  a  clearly  deeply  defined  disc, 
d  a  night  which  is  perfect  for  double-star  work  may  not  be  so 
:  other  work.  I  should  like  to  read  the  paper  before  making 
y  further  remarks,  but  I  do  not  quite  see  that  there  is  anything 
at  would  meet  the  object  he  has  in  view. 


424  Procetdings  at  Meeting  of  [No.  35^- 

j1/c.  //.  C.  Phmmer  (preseoting  Lis  second  paper  on  the  ima^ 
formed  by   a  parabolic  mirror).   This  paper   gives  aome  re8'»3\W 
which  Lave  heen  obtained  hy  comparing  a  plate  taken  witti^ 
reflet-tor  with  one  of  the  astrographic  platea  taken  at  Oxford. 
the  time  available  is  f.horf,  1  will  read  a  summary  of  the  n 
conclusions: — (i)  The  positions  of  stars  with  niagnitndes  betw"    "^^ 
7'o  and  ico  can  be  measured  with  a  probable  error  of  about  c^:^^ 
in  both  coordinates.     As  compared  with  asti'ograpiiic  plates 
degree  of  accuracy  is  low,  but  it  is  of  the  same  order  as  thai 
the  A.G.  calalogues.      (a)  Images  near    Ihe  edge  of    the  p^^*"^*^ 
(about  1°  from  the  centre  of  the  field)  ciin  be  measured  as  ac— -    ™' 
rately  as  those  nearer  the  centre,      (3)  As  the  magnitude  of  —      ^''J 
stars  approaches  ii-o  the  order  of  accuracy  is  fairly  maintain^*^^^' 
but  there  is  some  evidence  of  change  of  scale-value.    Two  meth^^    <>°' 
of  setting  have  been  employed  throughout  [explanation  on  bla»-  -»cs.- 
board],  and  both  have  been  found  to  possess  odyautages  and  c^^^^'^' 
advantages.     The  two  photographs  used  are  now  shown  on  9^    ™^ 
screen.     The  reflector  photograph,  for  which  I  am  indebted  -  J*" 

the  kindness  of  Dr.  Isaac  Roberts,  is  a  beautiful  picture  of  t*"      '''^ 
nebula  of  ^  V.  15  Cygni.     The  astrographic  plate,  with  its  shw  ^^^Ti 
exposure,  heiirB    no  trace  of  the  nebula,  but    the  stars  can         -• 
measured  with  a  far  higher  degree  of  accuracy. 

Prof.  Turner.  Although  the  result  is  more  or  less  a  negatt^^*'-     . 
one,   it   repreaenta  a   great  deal  of  hard  work  on  the  part  ~* 

Mr.  Hummer.  He  has  come  to  the  conclusion  that  the  differeijr*^')'^ 
in  measures  cannot  be  explained  by  any  systematic  error  whi  i  M^y^ 
we  can  trace  to  ita  source  and  make  allowance  for.  At  one  tii;«  aicnci 
in  the  course  of  the  inveBtigations  it  seemed  possible  that  ;*■*-*  ,. 
certain  systematic  error  would  have  been  found  which  woirJ"  *^^*" 
have  rendered  the  photograph  taken  with  the  reflector  the  mcc:*  ^rt^ore 
valuble. 

Jl/r.  Jfini»  showed  on  the  screen  a  pair  of  photofirapbs  of  tt  ^•'      .    , 
Cluster  in  Hercules,  belonging  to  a  set  of  photographs  which  lis  *"  *- 
been  sent  to  Sir  Eobert  Ball  by  the  Director  of  the  Xerkes  ObBi'=*  ^'  '^'''' 
vatory,     Jn  the  first,  made  with  the  2-foot  reflector,  the  centc*'  *^,™ 
of  the  cluster  was  not  resolved ;  in  the  second,  made  Jwitli  tt  J*"       !' 
40-inch  visual  refractor,  fitted  with  a  colour-screen  in  contact  wit  i  ^-^  ''^ 
the  iaochromatic    plate,    the    cluster   was    clearly    resolved    aiK  ^^ 
measurable.     He  also  showed  two  photographs  of  the  Andromei»-^^=^"^'' 
nebuk,  also  made  by  Mr.  Bitchey  with  the  2-foot  reflector,  ai»^  *""' 
pointed  out  how  remnrkahly  they  brought  out  detail  which,  thou^  M^gli 
it  generally  could  be  found  when  looked  (or  on  the  photogropv 
made  by  Dr.  Eoberts  and  at  Greenwich,  was  now  lor  the  (irr 
time  shown  conspicuously. 

The  following  papers  were  announced  and  partly  read  ; — 

1  of  Micrometer  for  measui 


)uld 


Dec*  11K)2.]       the  Royal  Astronomical  Society.  ' 

A.  C.  D,  Grommelin,  "  Ephemeris  for  Physical  Observations 
of  the  Moon  for  1903." 

Max  Wolf,     "  Stereoscopic  Pictures  of  Comet  Perrine." 

H,  C,  Plummer.  *'  On  the  Images  formed  by  a  Parabolic 
Mirror."  Second  paper :  "  Influence  on  the  Measurement  and 
Reduction  of  a  Photograph." 

M,  Loewy,     "  Sur  la  Precision  des  Mesures  Photographiques.'' 

Isaac  Roberts,  "  W.  HerscbeFs  observed  Nebulous  Regions, 
52  in  number,  compared  with  Isaac  Roberts's  Photographs  of  the 
same  Regions,  taken  simultaneously  with  the  20 -inch  Reflector 
and  the  5 -inch  Cooke  Lens." 

H.  H,  Turner,  "  On  the  Suggestion  made  by  Sir  D.  Gill  that 
the  Brighter  Fixed  Stars  are  as  a  whole  rotating  with  respect 
to  the  Painter  Stars  as  a  whole." 

Royal  Observatory^  Greenwich,  "Note  on  Perrine's  Comet," 
(Communicated  by  the  Astronomer  Royal.) 

W,  0,  Tliacheray,  "  Newcomb's  Fundamental  Catalogue : 
Errata  and  Notes." 

Royal  Observatory,  Greenwich,  "  Note  on  a  Comparison  of 
Groombridge's  Catalogue  (18 10)  with  the  Greenwich  Second  Ten- 
Year  Catalogue  (1900)  with  Reference  to  the  Question  of  an 
Apparent  Rotation  of  the  Brighter  Stars  as  a  whole  with  respect 
to  the  Painter  Stars."     (Communicated  by  the  Astronomer  Royal,) 

Fercival  Lowell,  "  Expedition  for  ascertaining  the  best  Location 
for  Observatories." 

Fercival  Loivell,  "A  Standard  Scale  for  Telescopic  Obser- 
vations." 

The  following  gentlemen  were  elected  Fellows  of  the  Society : — 

Francis  Kennedy  McOlean,  i  Onslow  Gardens,  London,  S.W. 
Rev,  Edwin  Albert  Fhillips,  B.A.,   Lecturer   on  Mathematics, 
Training  College,  Exeter. 

The  following  Candidates  were  proposed  for  election  as  Fellows 
of  the  Society  : — 

Henry  Bourget,  D.  es  Sc,  Maitre  de  Conferences  a  TUniversite 
de  Toulouse  et  Astronome- Adjoint  a  TObservatoire  de  Toulouse 
(proposed  by  H.  Deslandres). 

Major  John  Cassells,  V.D.,  J.P.,  154  Queen's  Drive,  Crossbill, 
Glasgow  (proposed  by  John  Dansken). 

Fatrich  Sinclair  Hardie,  M.A.,  B.Sc,  Mathematical  Master, 
305  Onslow  Drive,  Dennistoun,  Glasgow  (proposed  by  J. 
McCarthy). 

Richard  Kerr,  F.G.S.,  Lecturer  on  Astronomy,  Experimental 
Physics,  &c.,  13  Ormiston  Road,  Greenwich,  S.E.  (proposed  by  E. 
W.  Maunder). 


Britia/i  Astionoinical  Association.        [No.  325_     ^^ 

biDdiDg.  When  all  were  added  to  the  Catalogue,  it  would  eontainr-M 
1270  Hlides.  As  the  birictinfj,  numbering,  and  indexing  of  the  237^" 
tilides  would  take  some  time,  tbe  Committee  proposed  to  reope!r~M 
the  lantem-slide  collection  for  lending  at  once,  and  to  prepare  fo^^> 
lemporary  nse  rougli  slip  proofs  of  the  Catalogae  in  its  preaeD*~  _ 
state,  deferring  the  full  publiL-ation  of  the  Ca,talogue  until  it  coulc:^^ 

he  completed.     In  conclusion,  Mr.  Maunder  moved  the  confirmti 

tion  of  the  rules  relating  to  the  loan  of  the  slides. 

Mr.  Newheijiii  seconded  the  motion,  which  was  carried. 

Mr.  Maunder  drew  attention  to  a  letter   from  Mr.  Percivtfc_ 
Lowell    which  had  appeared  in  No.  3823  of   the  Astrononiige/^ ^ 
NiidirichtCH,  in  which  Mr.  Lowell  gave  reasons  fur  believing  tha."t:i 
the  spoke-like  markings  which  he  had  noticed  on  Venus  had  n  o  ^ 
objecti*'ii  existence,  but  were  merely  an  optical  efEect,     Bxperi-   — 
inents  on  artificial  discs  sho^ied  that  similar  markings  appeared 
under  corresponding  conditions,  though  no  such  markings  realJj 
existed  011  the  discs. 

Mr,  Maunder  added  that  the  subject  was  of  peculiar  interest 
to  him  on  nccoiint  of  its  bearing  on  a  matter  to  which  he  had  been 
giving  attention  during  the  recess.  In  i88z,  when  Prof.  Schia- 
imn-lli  had  brought  out  his  system  of  double  canals  on  Mars,  he 
(till-  speaker)  had  drawn  the  attention  of  the  Itoyal  Astronomical 
Sofii'ty  to  the  circumstance  that  the  canals  appeared  to  be  prolon- 
gutiiiiis  of  irrcguhirities  oE  the  " coast-lines "  of  Mara.  Later,  in 
1S94,  ho  made  a  number  of  experiments  on  the  limits  of  Fisibility 
for  d»rk  markings  on  a  bright  ground  nhen  miirkings  existed,  but 
were  loi)  minute  to  be  fully  defined.  They  were  interpreted  by 
Iheeyeas  straight  lines  if  narrow,  and  as  round  dots  if  broad. 
.\s  straight  lines  were  more  easily  seen  than  dots, he  had  ventured 
to  prtMlict  that  the  neit  discovery  on  Mars  afrer  the  "canals" 
would  be  a  system  of  "  lakes,"  a  prophecy  promptly  fulfilled  by 
the  discovery  by  Mr.  Lowell  of  his  system  of  "oases."  He  had 
recently  ivceived  a  letter  from  Mr.  Lane  (published  in  the  November 
number  of  KitotrMiif\  who  had  been  eiperimeuting  in  a  slightly 
ditreT«>ut  direction.  Mr.  L^ue  had  found  that  by  submitting  a 
drawing  of  Mars,  but  without  canals,  to  be  copied  br  sketchers  at 
a  disl«uict>.  in  two  ca^»  out  of  three  the  Schiaparellian  canai 
sj-steni  MTis  sure  to  he  wen.  Acting  on  Mr.  line's  soggestion,  be 
(ihe  siKakerl  had  trii-d  ihe  same  experiment  at  the  Bnyal  Has|Ht>l 
Schix>!,  (Srtvnwioh,  with  the  hcsrty  cooperation  of  Mr.  J.  E.  Etuis, 
the  head  niasicr.  Of  Sa  boys  tesi«t  one  fifth  saw  and  dr^w  ■'canais,'" 
and  it  u'AK  clear  that  it  u^s  Lirgely  a  matter  of  the  distance  xwmy 
thai  the  drawing  was  placed  a*  to  whether  the  i-anals  were  seen 
or  not.  Util  in  his  experience  th<-  oanal-like  markings  did  not 
arij*'  » iihvnii  si>rae  provoking  cause.  There  musi  be  something — 
ihi'iigi)  it  may  not  be  a  canal — to  he  a  loundation  for  tbem. 

Mr.  M:ifm>Ur.  I>iiw:ior  of  the  Cv>!i>eiary  Section,  said  that  tw» 
iVinels  h».i  Nvn  under  .>i*!*^rvai ion  during 'he  woess,    Oneof  Ibeaf^ 
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discovered  by  Mr.  Perrine  on  September  i,  was  still  under  observa- 
tion. The  other  case  was  a  rather  singular  one,  for  the  discoverer, 
Mr.  John  Grigg,  of  New  Zealand,  appeared  to  have  been  the  only 
observer  of  the  phenomenon.  Mr.  Grrigg  had  reported  that  on 
July  22,  1 8*^  30°*  G.M.T.,  he  found  a  nebulous  object,  the  posi- 
tion of  which  was  roughly  E.A.  ii*^  35",  Decl.  +7°.  On  the 
following  evening  he  again  observed  it  about  24'  further  south 
and  7™  eastward.  Bad  weather  then  intervened,  but  further 
observations  were  obtained  on  July  26  and  August  i  and  2.  The 
particulars  had  been  communicated  to  continental  and  American 
observatories,  but  no  other  observer  appeared  to  have  seen  it. 

Mr,  Whitmell  reminded  the  Meeting  of  his  paper  of  a  few 
months  ago,  in  which  he  had  drawn  attention  to  the  fact  that  the 
surface  of  Saturn  should  be  visible  through  the  Cassini  Division 
on  July  17,  1902.  He  regretted  to  state  that  the  replies  had 
been  few,  and  the  results  received  were  only  meagre. 

Mr.  Crommelin  thought  that  the  failure  to  see  the  phenomenon 
might  be  due :  (i)  to  the  dusky  penumbral  fringes  which  bordered 
the  shadow  of  the  ring  on  the  ball ;  (2)  to  the  fact  that  the  albedo 
of  the  ball  (especially  of  the  polar  regions)  was  much  lower  than 
that  of  ring  B  ;  and  (3)  to  optical  illusion.  The  eye  on  seeing 
the  greater  part  of  an  elliptical  outline  would  tend  to  com- 
plete it. 

A  letter  from  Mr.  Allan  B.  Cohham,  of  Mosman,  N.S.W.,  was 
read,  in  which  he  drew  attention  to  a  new  feature  on  Jupiter  on 
the  southern  edge  of  the  North  Polar  Cap  at  longitude  260°,  first 
seen  on  July  3 1  st  last. 

An  interesting  paper  on  "  A  Visit  to  Stonyhurst,*'  by  Mr.  Arthur 
Mee,  concluded  the  Meeting. 


EOYAL  METEOEOLOGICAL  SOCIETY. 

The  first  Meeting  of  this  Society  for  the  present  Session  was  held 
on  Wednesday  evening,  the  19th  instant,  at  the  Institution  of 
Civil  Engineers,  Mr.  W.  H.  Dines,  M.A.,  President,  in  the  Chair. 

Mr.  F.  Campbell  Bayard  read  a  paper  "  On  English  Climatology, 
1 881-1 900,"  which  was  a  discussion  of  the  climatological  data 
printed  in  the  Meteorological  Record  from  the  40  stations  of  the 
Eoyal  Meteorological  Society  w^hich  have  been  continuous  for  the 
whole  of  the  twenty  years.  The  elements  dealt  with  by  the 
author  are: — (i)  temperature  at  9  a.m.;  (2)  mean  minimum 
temperature ;  (3)  mean  maximum  temperature  ;  (4)  relative 
humidity ;  (5)  amount  of  cloud  ;  (6)  rainfall ;  and  (7)  number  of 
rainy  days.  The  results  form  a  valuable  contribution  to  the 
climatology  of  the  British  Isles. 

A  paper  by  Mr.  C.  V.  Bellamy,  M.Iast.C.E,,  on  ''  The  Eainfall 
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of  Dominica,"'  uasalso  read,  Tljja  iv^s  in  cor}liiHialii>it  oEn  former 
paper  on  thi;  subject,  and  dealt  with  all  the  available  rainfall  dalr 
for  th<!  iisland  of  Dominica.  Frojo  this  it  appears  that  tbemea;. 
annual  rainfall  of  the  island  is  no  inches.  In  the  neighbourin_, 
inliktiil  of  Montserrat,  a  remarkably  beayj-  riunfall  occurred  durii* 
the  night  of  November  28-29,  1896.  when  as  much  as  20-13  iuclie 
fell  iit  the  «piice  of  six  or  eight  hours. 


Slow  Meteors  from  Westerly  Radiants. 
Long-patlied  Meteors. 

'\']\y.  westci-iL  sky  usually  exhibits  fe^v  radiant -points,  as  the  orbital 
motion  of  the  Earth  is  direct(?d  from  this  (quarter  of  the  firmameot 
anil  the  meteors  of  sucli  showers  as  are  visible  there  must  over- 
liike\is,  Dlwer vers  generally  watch  the  eastern  region,  the  radiants 
being  more  numerously  clustered  in  that  part.  But  during  a  long 
watch  one  or  two  meteors  from  a  west,  south-west,  or  north-west 
direction  art'  pretty  certain  to  attract  special  notice.  They  are 
usually  bright,  with  very  slow,  long  flights,  and  trains  of  yellow  or 
rod  sparks.  These  westerly  meteors  are  so  impressive  by  their 
conspicuous  and  distinctive  t'eatures,and  by  their  unusual  directions, 
that  they  cannot  fail  to  incite  the  curiosity  of  the  observer,  thoogh 
they  are  rarely  present  in  sufficient  numbers  for  him  to  discover 
1  heir  individual  radiants,  even  by  the  combination  of  several  nights' 
observations.  He  tan,  however,  assign  the  various  positions  with 
tiilerubli^  safety  if  he  is  well  acquainted  with  the  minor  showers 
iiiul  if  (he  paths  oE  the  meteors  have  been  very  correctly  recorded 
as  regawls  their  directions  of  flight.  Mr.  Corder  once  termed 
these  pai'ticular  objects  "  homeless  wanderers,"  and  there  ia  soiae- 
lliin^  in  their  aspect  suggestive  of  the  title,  since  every  watcher  of 
meteors  must  have  been  struck  with  their  apparent  isolatioQ  as 
ihoy  make  their  occasional  intrusion,  hke  foreign  bodies,  (unong 
tlu>  ordinary  swift  shooting-stars  furnished  in  the  eastern  sky, 
Ky  far  the  most  numerous  class  of  fireballs  consist  of  these  slow- 
moving  meteors,  with  radiants  lying  near  the  horiion  somewbere 
in  the  west.  The  writer  might  select  a  large  number  of  objects 
from  amongst  his  observations  hi  past  years,  but  a  few  examples 
taken  at  random  will  suffice  for  the  purpose.  With  regard  to  the 
i"omp«rati™  rareness  or  isolation  of  such  meteors  ir  may  be  men- 
liouinl  thai  the  Perseid  of  1901  April  31  was  the  only  one  seen 
during  19^  hours  of  obsenation  between  April  15  and  aj  of  the 
year  nauieil.  The  Scorpiid  of  iSS;  July  19  was  the  solituj 
member  of  this  shower  recorded  during  36  hours  at  about  tlttt 
dati?,  while  the  p  I'rsid  of  1SS6  August  4  was  the  only  i«pt«- 
sentatiTc  of  thai  radiant  sten  in  i;!  hours. 
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Meteors  from  radiants  near  the  horiaon  usually  have  tery  long 
courses.  They  also  travel  slower  tlian  might  be  expected,  and 
there  is  no  doubt  that  upon  entering  the  atmosphere  tbey  encounter 
resistance  which  very  perceptiblj-  reduces  their  previous  velocity. 
In  the  case  of  meteoi-a  belonging  to  radiants  near  the  Earth's  apex 
and  having  little  altitude,  the  evidence  of  retarded  velocity  is  often 
marked,  and  I  quote  a  few  observed  instances.  The  actual  durations 
were  only  estimated,  however,  in  regard  to  a  few  of  the  objects,  but 
the  description  "  slow "  or  "  alowish ''  is  noteworthy  applied  to 
meteors  with  theoretical  velocities  between  about  35  and  45  miles 
per  second. 
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A  very  slow,  lorig-patlied  Aquarid  was  doubly  observed  on  riji —  ' 
May  3.  13"  58",  by  Prof.  A.  S.  Herschel,  Slough,  and  Mr.  J.  EE^^^ 
Bridger,  Farnborougb,  and  it  waa  found  to  have  traversed  a  four  -^ 

of  155  miles  with  a  velocity 'of  z8  miles  per  second,  whereas  t^^K= 
parabolic  speed  would  be  40  miles  per  second.     Further  obaen-  -^ 

tions  o£  these  long-flighted  meteors  afford  the  prospect  of  yf-  ^ 
interesting  results  iu  respect  to  peculiarities  of  motion  openitiE:== 
during  their  luiiiioous  careers.  Meteors  from  low  radiants  a"'  — ■■ 
often  conspicuous  spectacles,  and  are  specially  well  suited  f  ~^ 
determining  the  speed.  Some  of  the  apparent  changes  ill  t^^Krr: 
aspects  of  meteors  are  very  remarkable.  When  an  eastei-  J 
radiant  baa  just  risea  its  meteors  will  glide  leisurely  along  arcs  ^ 

the  heavens  amounting  to  40°,  50',  or  60°,  while  a  tew  hours  i»te=g 
when  the  radiant  ts  high,  the  flights  are  short  ones  of  about  \'—  -^ 
and  exceedingly  swift.  The  tratiKformation  is  so  great  that  t^^K=3 
observer  would  scarcely  admit  them  to  be  members  of  the  sai^^^^" 
system  but  for  their  correspondence  in  direction  and  identity  ^^■ 

radiant.  Showers  like  the  Lihrids,  Scorpiids,  Capricomtds,  Sag^tlZa 
tarids.  Aquarids,  Fiscid  Australids,  Ac,  commonly  display  metecv 
with  very  long  fl.ights  to  European  observers,  their  radiants  beia 
never  far  above  the  horizon.  Certain  other  streams,  like  \M 
Cygnids  and  Cepheids  of  July  and  August,  directed  from  lof 
positions,  give  short,  diving  tracks,  wliich  often  render  it  i  " 
to  ascertain  their  radiants  accurately. 

Bishopston,  Bristol,  W.  F.  DEyiTIHG. 

1901,  Sept  20. 

P.S.  EnBATrsr.^Inreference  to  the  meteor  of  July  jS,  it"  Th—^- 
mentioned  in  my  letter,  Ohgenaiory,  November  1902,  p.  394,  tl^^H 
duration  at  Leicester  was  erroneously  staled  as  2  sees,  instead  —  ' 
fi  sec.  The  correction  requires  an  increase  in  the  obsen-^^^ 
velocity  from  23  to  30  miles  per  second,  which  is  still,  how 
much  slower  than  parabolic  speed. 


The  Structure  of  the  Universe.* 
Dh.  Obeobitb  Ebtnolub,  who  is  Professor  of  Engineering  in 
Owens  College,  Manchester,  has  been  engaged  for  twenty  yea 
upon  a  research  which  promises  to  have  a  very  remarkable  eSe>' 
upon  our  ideas  as  to  the  structure  of  the  universe  and  the  ultima^^^~^, 
constitution  o£  matter.  Incidentally  it  attempts  to  explain  tt'-^^^^^ 
cause  of  gravitation  and  to  tell  us  what  electricity  is,  besides  beii^».,-^=^ 
full  of  side-lights  on  all  physical  problems.  The  outlines  of  th  J^^ 
great  discovery  are  traced  in  the  little  volume  now  before  u^-^^' 
which  contains  Dr.  Eeynolds's  notes  for  the  Eede  Lecture  whii^-^^"^^^ 

•  Tbiaaccountof  Dp.  Osborne  EejiioldB's  work, '  On  an 
to  the  Structure  of  the  Universe  '  (Cambridge  Dnivarsity  Pr 
by  permiaaion  from  the  fiprrfa/oi-  of  1901,  NoTeniber  15. 
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he  delivered  at  (.'ambridge  Inst  June.  Unfortunately,  they  are 
presented  in  a  faahion  aoinewhat  ditHcult  for  the  ordinary  reader, 
who  will  tind  hia  attention  fully  taxed  in  niaatering  the  meaning 
of  Dr.  Reynolda'a  new  theory  as  to  the  nature  of  matter.  We  do 
not  here  profeBS  to  criticise  this  theory,  a  task  to  which  prohahly 
only  half-a-dozen  of  the  most  eminent  physicists  in  this  country 
are  equal.  Whilst  we  wait  to  hear  what  Lord  Kehia  and 
Sir  Oliver  Lodge,  Professor  J.  J.  Thomson  and  Professor  Larmor, 
have  to  say  on  the  matter,  however,  it  seems  worth  while  to 
present,  in  a  more  popular  form  than  Dr.  Reynolds  has  seen  fit  to 
adopt,  some  general  notion  of  his  theories. 

Prom  the  time  of  Thales  and  Plato  down  to  our  own  day,  many 
attempts  have  been  made  to  go  behind  the  appearances  of  things 
and  deal  in  thought  with  the  material  basis  on  which  the  physical 
universe  must  be  supposed  to  rest.  No  coherent  and  completely 
satisfactory  solution  of  the  problem  has  hitherto  been  given.  The 
difficulties  of  the  research  are  so  great — at  least  to  beings  of  our 
finite  powers — that  many  philosophers  have  been  templed  to 
assume,  with  Berkeley,  that  there  is  no  material  basis  below  the 
appearances.  Men  of  science  have  mostly  contented  themselves 
with  working  at  the  immediate  and  tangible  elements  in  the 
problem,  and  have  only  handled  theories  of  the  uitimate  structure 
of  the  material  universe  as  convenient  working  hypotheses.  The 
latest  of  these,  which  holds  the  field  in  so  far  that  it  is  accepted 
on  all  hands  as  the  most  convenient  way  of  explaining  the 
phenomena  of  light  and  other  forms  of  radiant  energy — such  as 
the  Sun's  rays  and  Marconi  telegrams — is  that  of  the  so-called 
lominiferouB  ether,  which  is  conceived  as  filling  all  space  and 
serving  as  the  medium  by  which  the  messages  of  light  and  heat 
and  electricity  are  conveyed  from  place  to  place.  The  main  idea, 
which  originated  two  centuries  ago  in  the  mind  of  Huygena,  and 
was  elaborated  by  Thomas  Toaug,  is  that  of  "  space  occupied  by 
an  incompresfiihie  elastic  jelly  yielding  to  tangential  stress,  having 
a  density  which  is  all  but  inliiiitely  small."  All  the  most  common 
radiations  can  be  explained  as  waves  in  this  elastic  jelly,  propagated 
just  like  the  ripples  caused  when  a  stone  is  fiung  into  a  pond. 
Mathematicians  ha\e  been  able  to  work  out  the  conditions  of  wave- 
motion  in  such  a  medium,  and  thus  to  explain  nearly  all  the 
observed  phenomena  of  light  and  other  forms  of  radiant  energy 
on  the  hypothesis  of  its  existence,  prevading  all  space,  both  that 
which  we  call  empty  and  that  which  is  occupied  by  material  bodies, 
through  the  network  of  whose  atoms  the  ether  is  supposed  to  flow 
as  freely  as  water  under  the  Tower  Bridge.  The  reason  why  such 
an  ether  has  been  invented  is  that  the  human  mind  is  incapable  of 
conceiving  the  possibility  of  "  action  at  a  distance,"  or  an  e&ct 
produced  by  one  body  on  another  without  any  physical  connection. 
How  far  this  inconceivability  is  due  to  the  obsession  of  our  own 
muscular  sense  is  hotly  disputed  by  metaphysicians,  but  few 
readers  will  deny  that  it  exists.      Newton  put  this,  once  for  all, 
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very  clearly  in  a  passive  which  remains  the  eorner-etone  of  '■^ 
meditations  as  to  the  structure  of  the  universe : — "  It  is  incc»^^ 
ceivable,  that  inanimate  bcute  Matter  should,  without  tlwl 
Mediation  of  something  else,  which  is  not  material,  operate  upo»** 
and  affect  other  Matter  without  mutual  Contact,  as  it  must  be,  i— ^ 
GravitatioD  in  the  Sense  of  lEpiuuruB  be  esaetttial  and  inherent  u^ 

it That  Gravity  should  be  innate,  inherent  and  essential  to^ 

Matter,  so  that  one  Body  may  act  upon  another  at  a  Distance,  ' 
through  a  Vacuum,  without  the  Mediation  of  anything  else,  by 
and  through  which  their  Action  and  Force  may  be  conveyed  from 
one  to  another,  is  to  me  so  great  an  Absurdity,'"  aays  Newton, 
"that  I  believe  no  Man  who  has  in  philosophical  Matters  a  com- 
petent Faculty  of  thinking,  eon  ever  iall  into  it."  Inconeeivabilitj 
to  man  may  not  really  be  an  infallible  t«8t  of  truth — "  there  are 
more  things  in  heaven  and  earth,"  &c. — but  it  is  the  moat  cogent 
test  that  we  can  apply,  though  higher  beings — living  perhaps  on 
that  elastic  body  in  the  fourth  dimension  by  which  an  eminent 
physicist  has  endeavoured  to  explain  gravitation — may  smile 
leniently  at  our  impudence  in  making  it  so. 

It  is  admitted,  then,  that  all  space  must  be  filled  with  some 
medium  which tiunamits  the  various  influences  which  we  know  as 
radiant  energy :  for  Newton's  own  theory  that  they  might  consist 
in  the  actual  transmission  of  material  particles  has  been  com- 
pletely disproved.  The  luminiferous  ether  has  held  its  ground 
because  it  was  adequate  to  explain  most  of  the  phenomena  ;  bat 
it  has  always  been  felc  that  our  inability  to  assign  any  way  in 
which  it  could  possibly  transmit  the  attraction  of  material  bodies 
for  one  another,  which  we  call  gravitation,  was  a  serious  deficiency. 
Indeed  no  one  has  yet  assigned  a  cause  for  gravitation — the 
fundamental  property  of  all  matter  as  we  know  it — which  is  even 
plausible.  Such  theories  as  Le  Safe's  bombardment  of  corpuscles, 
or  Lord  Kelvin's  hypothesis  of  "  sinks  "  and  "  sources  "  of  matter, 
have  been  set  aside,  on  the  double  ground  that  we  have  no  proof 
of  their  eiistence,  and  that  they  preiuppoae  such  an  incredible 
development  of  energy — gravitation  being  made  a  meiv  difference 
effect — as  to  be  exceedingly  improbable.  But  Dr.  Osborne 
Reynolds  tells  us  that  his  new  theory  of  the  universe  accounts 
for  gravitation  on  Newton's  original  hypothesis  that  it  is  the 
effect  of  a  state  of  stress  in  the  medium  surrounding  all  bodies. 
That  medium,  as  Dr.  Reynolds  believes  that  he  has  discovered  it, 
is  not  the  homogeneous  infinitely  rare  jelly  which  is  understood 
by  those  who  have  hitherto  spoken  of  the  ether,  but  a  definite 
granular  structure,  comparable  to  an  illimitable  heap  of  shot  or 
sand  pUed  in  a  regular  fashion  so  that  each  grain  is  at  the  same 
mean  distance  from  each  of  its  twelve  neighbours.  By  a  method 
which  is  intelligible  only  to  the  trained  mathematician.  Dr.  Reynolds 
has  been  able  to  work  out  from  his  experiments  a  complete  series 
a  for  the  grains  of  this  primordial  substance  which  he 
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believes  to  fill  all  space.  The  result  is  one  of  the  most  aiuazing 
propositions  ever  laid  down  by  a  serious  physicist.  We  are  told 
"that  the  size  of  these  grains  is  inconceivably  small,  though  it  has 
been  definitely  measured  by  mathematical  analysis  as  being  the 
seven-hundred-thousand-millionth  part  of  the  wave-length  of 
violet  light,  a  unit  which  is  itself  roughly  equal  to  the  sixty- 
thousandth  part  of  an  inch.  In  a  normal  condition  these  grains 
are  in  motion  with  a  mean  relative  velocity  of  about  one  and  one- 
third  feet  per  second,  though  the  mean  path  of  each  grain  is 
restricted  by  it«  neighbours  to  the  four-hundred-thousand-millionth 
part  of  its  own  diameter.  Prom  this  it  follows  that  the  mean 
♦density  of  such  a  medium  must  be  ten  thousand  times  that  of 
water,  or  four  hundred  and  eighty  times  greater  than  that  of  the 
•densest  matter  known  on  the  earth  ;  whilst  it  must  be  normally 
in  a  state  of  stress  such  that  its  mean  pressure  is  seven  hundred 
and  fifty  thousand  tons  on  the  square  inch,  or  three  thousand 
times  greater  than  the  strongest  material  known  to  us  can  bear. 
If,  now,  the  reader  will  try  to  conceive  the  real  meaning  of 
Dr.  Eeynolds's  assertion  that  the  whole  of  space — which  we  call 
-empty — is  filled  by  this  extraordinary  medium — recalling  Words- 
worth's description  of 

"  The  heavy  and  the  weary  weight 
Of  all  this  unintelligible  world  " 

— he  will  have  some  idea  of  the  epoch-making  nature  of  this 
•discovery. 

Dr.  Eeynolds  goes  on  to  state — the  detailed  proof  is  reserved, 
and,  as  we  have  said,  only  a  very  few  men  can  be  competent  to 
•criticise  it — that  the  assumption  of  such  a  medium  affords  "a 
complete,  quantitative,  purely  mechanical  explanation  of  the  cause 
of  gravitation."  It  is  enough  to  say  here  that  this  cause  is  found 
in  the  tendency  of  any  system  of  grains  arranged  in  the  hypothetical 
manner  to  expand  under  pressure,  a  tendency  most  ingeniously 
illustrated  by  the  behaviour  of  indiarubber  bags  filled  with  sand 
and  water,  one  of  which  the  author  proudly  calls  "  the  first 
experimental  model  universe."  Another  almost  equally  striking 
•consequence  is  that  the  hypothesis  gives  us  "  a  purely  mechanical 
explanation  of  electricity."  What,  then,  one  asks,  is  matter? 
The  answer  to  this  question  also  is  ready,  and  not  wholly  novel  to 
those  who  are  familiar  with  Lord  Kelvin's  beautiful  theory  of 
vortex  atoms, — matter,  as  we  know  it,  is  simply  a  mode  of  motion 
in  the  assumed  granular  medium.  "  We  are  all  waves,"  says 
Dr.  Reynolds,  recalling  Montaigne's  description  of  man  as  '*  divers 
et  ondoyant."  We  have  given  but  a  bald  account  of  Dr.  Eeynolds's 
fascinating,  and  perhaps  epoch-making,  theories,  but  it  is  with  the 
greatest  interest  that  we  await  the  opinion  on  them  of  the  few 
men  of  science  whose  judgment  will  carry  weight. 

2p2 
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CORRESPONDENCE. 

To  the  Editors  of  '  TJie  Ohsei-viUory: 
The  Invention  of  the  Telescope.  ^J 

Q-HHTUMES, JH 

The  appearance  of  Mr.  Maunder's  intereating  aud  suggest  i  '*'*^| 
little  work,  '  Aatronomy  without  a  Telescope,'  naturally  carries  "»-J8 
.  back  \a  thought  to  the  time  when  all  astronomy  was  without  * 
telescope,  and  to  the  disputes  about  ttie  priority  in  its  inventi*^^^- 
An  account  ol  the  history  of  the  matter  is  given  in  Pingr-*^^^ 
'  AnnaleB  celestes  du  Dix-aeptienie  Siecle,'  recently  published  unci  -^^c 
the  auspices  of  the  Academie  des  Sciences,  and  edited  by  M.  CII3. 
Bigourdan.  Although  this  agrees  in  all  essential  points  with  tt*  -^* 
in  Sir  David  Gill's  article  on  "  The  Teies-cope  "  in  the  ninth  editi  *=^^'' 
of  the  '  Encycloptedia  Britannica,'  yet  several  of  Pingre's  remax"^^^*'* 
are  of  interest  now.  It  is  well  known  that  Descartes  attribut  «'-'^d 
e  invention  to  Jacob  Metiiis.  And  indeed  it  is  quite  possit:^^',^ 
that  he  may  have  independently  discovered  the  means  of  ma^»^^^^'" 
fying  distant  objects  by  a  combination  of  two  lenses,  but  whetl^^  '*'' 
he  or  Lipperbey  was  the  first  appears  doubtful ;  both  applied  "'" 

the  Statt^s-0-eneral  of  Holland  within  a  fortniglit  of  each  otfc^»—  ^"^ 
for  the  estclusive  right  to  make  instrumeuta  for  this  p urpcV'^"-^^*' ■ 
Lipperhey's  application  was  the  fii^t,  but  that  of  Metiua  seems  '" 

have  deterred  the  States- General  (whilst  purchasing  two  insti*-""^  ^~ 
ments  made  by  the  former)  from  granting  any  exciuaive  rigL*- "^^.^' 
Ab  to  JonaiuH,  to  whom  Pierre  Borelli  attributed  the  inventiore-  "' 

590,  we  shall  aU  agree  with  Pingri?  that,  even  if  it  be  true,  "  n*:::^  "^^ 
e  devons  aucune  reconnaissance  u  Jonsius,  qui  durant  19  ann.  ^^^* 
imitant,  s'il  est  permis  de  le  dire,  le  chien  du  jardinier  [the  do^  "" 

the  manger,  as  we  call  it  in  England  J,  n'a  retire  lui-meme  aueu:*-  ~^*^^ 
utilite  de  sa  dccouverte,  et  nous  a  prive  des  fruits  quelle  auc"^^-^''' 
produits,  si  elle  fat  parvenue  a  la  fonnaissance  des  Tycho,  *:^^-^* 
Moesthn,  dea  Kepler,  &c." 

But  there  is  no  room  to  doubt  that  the  idea  had  occurred  to  Giaa-^*^^-^"" 
battista  Porta,  of  Naples,  long  before,  beiug  set  forth  in  his  treati-  ^^^' 
'De  Magia  Natural!,'  which  appeared  in  1560.  In  this  he  apej-^  "J^ 
of  a  means  o£  combining  convex  and  concave  glaasea  so  as  to  m*-**.  "  . 
diatant  objects  appear  nearer ;  but  there,  aaya  Sir  David  Gill,  "  ^^^f* 
interest  in  the  matter  appears  to  hai'e  ceased,  and  he  was  iin»-"^Ev^ 
either  to  appreciate  the  importance  of  his  discovery  or  to  descC^^ 
the  means  by  which  the  object  was  attained."  Kepler,  howe^-  ^J' 
thought  that  Porta  wrote  pnrpo.sely  in  an  unintelligible  manne:*:^^  '" 
order  to  keep  his  secret ;  yet,  as  Pingre  remarks,  bis  words  "  i»  ^t:^"^ 
paroissent  cependant  tri-s-claires."  However,  one  fact  is  inc^^^^^T 
trovertible,  that  Porta  did  not  bring  his  discovery  into  any  proct^"^^  '^ 
use,  and  though  M^tius  applied  his  combination  of  two  lense  — 
the  magnification  of  distant  terrestrial  objects,  it  seems  to  1 
been  left  to  Galileo  to  apply  it  first  to  celestial  observations, 
claim  of  Mayr,  or  Marius,  to  have  anticipated  him  in  the  disco-^^^*?* 
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of  Jupiter's  satellites  was  not  made  for  some  time  afterwards,  and 
is  not  generally  accepted  by  astronomers.  Kepler,  I  believe,  was 
4;he  first  to  use  two  convex  lenses. 

It  is,  perhaps,  hardly  worth  while  to  refer  again  to  the  claim  to 
^he  invention  of  the  telescope  which  has  been  set  up  on  behalf  of 
IRoger  Bacon.  It  is  evident  from  his  own  writings  that  he 
noticed  the  magnifying  and  diminishing  powers  of  convex  and 
concave  lenses ;  but  there  is  a  very  great  step  from  that  to  com- 
bining two  lenses  so  as  to  bring  distant  objects  near,  which  is  the 
ifunction  of  a  telescope  as  we  use  that  word  (in  accordance  with  its 
literal  meaning),  though  the  French  reserve  it  for  a  reflecting 
telescope  only.  The  very  extravagance  of  the  claim  put  forth  on 
the  supposed  authority  of  Bacon  long  after  his  own  time  is  sufiicient 
to  refute  it.  For  we  are  told  that  he  said  the  invention  was  in  reality 
made  centuries  earlier,  and  that  Julius  Caesar,  before  invading 
Britain,  surveyed  its  coasts  and  buildings  from  the  Gallic  side  of 
the  Channel  by  the  aid  of  glasses.  Had  this  been  possible,  very 
different  indeed  would  have  been  the  account  of  his  first  voyage, 
and  the  previous  sending  of  Volusenus  to  acquire  information 
would  have  been  quite  unnecessary.  If  Bacon  did  really  say  any- 
thing which  was  perverted  into  this,  it  can  only  have  been  that, 
meditating  on  what  he  had  noticed  of  the  effect  of  lenses,  he 
amused  himself  by  imaginary  speculations  on  the  extent  to  which 
this  might  conceivably  be  carried.  Yours  faithfully, 

Blackheath,  1902,  Nov.  3.  W.  T.  Lynn. 

The  Red  Spot  Region  of  Jupiter,^ 

GrENTLEMEN, 

I  am  afraid  that  Herr  Leo  Brenner  has  been  endeavouring 
to  raise  a  difficulty  where  none  existed.  In  a  vain  effort  to  identify 
particular  sections  of  an  extensive  disturbance  on  Jupiter  his  own 
observations  have  clearly  shown  how  easily  anyone  may  fall  into 
error  in  tracing  the  details  of  a  marking  undergoing  rapid  changes 
and  material  developments.  "  The  third  pyramid  spot "  which  he 
saw  at  the  following  end  of  the  great  red  spot  on  1902,  Aug.  13, 
he  suddenly  found  at  the  preceding  side  of  that  object  twelve  days 
later  (Aug.  25).  It  was,  in  fact  (as  stated  in  my  letter  in  the 
Observatory  for  October),  far  west  of  the  position  he  had  previously 
assigned  to  it ;  but  he  gets  over  the  difficulty  readily  enough  on 
the  assumption  that  a  new  object,  "  the  first  pyramid  spot," 
must  have  broken  out  in  the  interval,  while  the  third  "  pyramid  " 
had  been  lagging  behind !  This  is  all  very  well,  but  it  shows  the 
doubts  and  complications  in  which  your  correspondent  has 
become  involved,  and  the  utter  insecurity  of  forming  definite 
conclusions  on  data  of  this  kind. 

Herr  Brenner's  statement  that  Mr.  Phillips  and  myself  imputed 
a  diurnal  motion  of  7°  to  one  and  the  same  spot  is  ridiculous, 
and  it  is  curious  how  he  could  have  misapprehended  the  simple 

*  [We  have  received  a  letter  to  the  same  effect  as  this  from  Mr.  T.  E.  R. 
Phillips.— Eds.] 
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Facta.  The  longitude  oC  80°  on  June  19,  and  of  nf  on  June  28, 
refen'ed  to  the  follouiinr/  and  precediruj  aidea,  re9]teotively,  of  a 
marking  covering  &  very  large  extent  of  longitude!  It  would  W 
very  unfair  were  we  to  charge  Herr  Brenner  with  attributing 
motion  to  the  red-spot-hollow  of  36^  in  twelve  days  bec.auBe  he  sa 
\iB  following  end  in  62°  on  Aug.  [3  and  ita  preceding  end  in  2( 
on  Aug.  25.  Yet  thia  ia  precisely  the  argument  which  your 
correspondent  has  employed  against  Mr.  Phillips  aud  myself  in 
regard  to  the  south  tropical  marking  on  Jupiter.  Herr  Brenner 
apparently  quite  fails  to  understand  that  we  have  been  considering' 
the  latter  spot  ns  a  whole.  If  he  can  only  be  induced  to  adopt  the 
same  plan  his  very  dubious  identifications  may  be  avoided,  and 
there  will  be  no  necessity  to  assume  that  any  of  the  "  pyramids"  are  1 
lagging  behind  or  that  new  ones  are  suddenly  springiog  into" 
existence. 

Herr  Brenner  remarks  that  when  he  first  meaam-ed  the  marking' 
in  1901,  Auguat,  it  cotiaisted  of  but  one  "pyramid'':  but  it  i* 
certain  that  it  was  formed  hy  three  projections  from  the  southern 
equatorial  belt  some  time  before  (see  Dr.  Kibbler's  drawings  in 
B.  A.  A.  Journal  for  Jan.  1902,  vol,  xii.  p.  134). 

Yours  sincerely, 

W.  F.  Dbnming. 

P.y. — During  recent  months  one  of  the  most  striking  features-    1 
of  Jupiter  has  heen  the  remarkable  brilliancy  of  the  eq^uatorial     | 
zone.     There  used  to  be  a  number  of  dark  wisps  and  dusky  details-     | 
here  with  an  occasional  narrow  belt,  but  all  these  features  appear     ! 
to  have  been  practically  obliterated  in  a  flow  of  highly  luminous 
material  covering  the  whole  space    between  the  two  equatorial 
belts.     Another  noteworthy  fact,  in  the  general  aspect  of  the 
planet,  is  that  the  ?^.  hemisphere  is  very  dusky  and  relatively 
much  darker  than  the  8.  hemisphere.     With  a  low  power  the 
intensely  bright  equator  and  the  dull  N.  hemisphere  are  well 
brought  out  even  on  bad  nights — and  really  good  ones  have  been 
like  angels'  visits  in  recent  months. 

BisbopetoQ,  Bristol, 

Astronomy  at  the  British  Association. 

G-ESTLEMiiy, — 

In  the  issue  of  Nature  for  October  23  there  is  a  short  note 
on  "  Astronomy  and  Cosmical  Physics  at  the  British  Association,"" 
signed  with  the  initials  "  A.  E.  H,''  In  your  issue  of  The 
Observatory  for  November  this  note  is  reproduced  as  an  article,  ' 
attributed  to  the  conjectural  owner  of  the  above  initials,  and  in  a  j 
footDot«  to  the  title  it  is  stated  that  the  note  was  connnunicated 
to  Nature  by  the  Secretary  of  the  Subsection.  ' 

The  concluding  sentence  of  the  note  has  been  omitted  in  the 
reprint.  It  was : — "  Other  papers  read  at  the  meetings  of  the 
Subsection  have  already  been  mentioned  in  Natvre  in  the  notes  of 


,.w    ,i. 
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mathematical  and  physical  papers."  In  the  issue  of  Nature  for 
October  i6,  in  an  account  of  the  mathematical  and  physical  papers 
read  before  Section  A,  mention  was  made  of  papers  read  in  the 
Subsection  of  Astronomy  and  Cosmical  Physics  by  Mr.  J.  Milne» 
Mr.  W.  N.  Shaw,  Mr.  W.  E.  Wilson,  Dr.  Isaac  Eoberts,  and 
Eather  Cortie  ;  of  the  discussion  on  the  nebula  surrounding  Nova 
Persei ;  and  of  the  Eeport  of  the  Kites  Committee.  These  are 
the  papers  referred  to  in  the  sentence  quoted  above.  By  omitting 
this  part  of  the  note  of  October  23,  and  attributing  the  rest  of  it 
explicitly  to  the  "  Secretary  of  the  Subsection "  —  technically 
there  is  no  such  person ;  he  is  just  one  of  the  six  Secretaries  of 
Section  A — you  have,  it  seems  to  me,  made  it  appear  that  a  slight 
has  been  cast  upon  the  authors  of  the  papers  in  question. 

I. think  that  it  is  due  to  those  gentlemen  that  you  should  make 
it  clear,  by  publishing  this  letter,  that  this  omission  by  The 
Ohservatorif  of  all  reference  to  their  papers  is  an  oversight  of  your 
own,  and  is  not  due  to  the  Secretary  of  Section  A,  whom  you 
have,  conspicuously  but  without  his  knowledge,  made  apparently 
responsible  for  your  account. 

I  am.  Gentlemen, 

Yours  very  faithfully, 

1902,  Not.  5.  The  Wbiteb  of  the  Note  in  Nature, 

The  Distortion  of  Object -Glasses. 

GrETfTLEMEN, — 

In  your  issue  of  June  last  appears  an  article  by  your 
correspondent  "  From  an  Oxford  Note  -  Book ''  (hereinafter 
designated  Ox.  for  brevity),  which  calls  for  some  notice  on  my 
part.  Ox.  does  me  the  honour  of  approving  my  method  ol:  testing 
astronomical  photographic  objectives  for  distortion  of  the  iield ; 
but  considers  that  I  have  reached  a  false  conclusion  in  my  applica- 
tion of  the  method  to  the  Cape  of  Oood  Hope  telescope. 

I  may  say  at  once  that  I  wish  Ox.  were  right.  If  my  method 
were  ingenious  (as  Ox.  says),  and  if,  as  I  believe,  it  is  perhaps  the 
best  method  for  testing  lenses,  it  would  have  given  me  the  greatest 
pleasure  to  arrive  at  strong  positive  results.  I  wish  I  could  have 
found  plenty  of  optical  distortion  ;  what  I  did  find  I  now  repeat 
in  my  own  words,  placed  by  the  side  of  the  same  thing,  as  trans- 
lated into  Oxford  Notes. 

Jacobi/s  statement,  as  made  ^      .       i     ^ 

•^      ,     , .      '  As  given  ot/  Ox, 

by  him,  ^  "^ 

If  there  is  any  meridian  section  of  .  .  . ;  and,  as  a  result,  Mr.  Jacoby 

the  lens  capable  of  causing  optical  announces  that  there  is  no  optical 
distortion,  it  must  show  itself  by  a  distortion  of  the  kind  considered, 
clustering  of  the  dots  above  or  below 
the  horizontal  zero-line  (in  my  dia- 
gram) ;  since  no  decided  clustering 
appears,  we  may  conclude  that  there 
is  no  optical  distortion  large  enough 
to  be  detected. 
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It  nppeara  to  me  that  the  right-hand  coliimn  ahove  makes  m. 
deny  the  existence  of  distortion  more  vigoronsly  than  it  should 
my  word  decided  was  intended  to  mean  that  I  was  aware  o 
certain  peculiarities  in  the  arrangement  of  residuals,  but  did  not: 
consider  them  sufficiently  large  and  well-determined  to  warrani?' 
the  preparation  of  distortion-correction  tables  applicable  in  general 
to  C.G-H.  plates. 

Bnt  there  would  be  little  scientific  interest  io  stating  the  above, 
were  it  not  for  the  opportunity  it  gives  me  of  eraphasiKing  agais 
the  bearing  of  my  investigations  on  the  whole  subject  of  the 
reduction  of  astronomical  photographs. 

1  have  used  the  absence  of  decided  distortion  as  a  proof  that 
four  constants  are  sufficient  for  the  reduction  of  photographa  ;  hut 
J  do  not  agree  with  Ox.  in  his  opinion  that  the  presence  of 
distortion  helps  to  prove  the  advisability  of  a  six-constant  solution. 
If  distortion  exists,  I  should  advise  the  formation  of  an  empirical 
table  of  corrections  founded  directly  on  the  observations.  Os.  has 
gathered  nty  distortion -residuals  into  three-hour  means  for  position- 
angles  only,  omitting  the  distances.  His  figures  are  set  down  in 
the  accompanying  table,  together  with  corresponding  oues  for  the 


Table  of  Distortion-Eesi duals. 


Poaition- 

Mean. 

e. 

ReBidwO. 

Position- 
angle. 

Besidua. 

. 

rA9. 

ar. 

0. 

MB. 

^r. 

h         h 

13  tn     1 

h 

3 
4 

i 

7 
8 

+  ■07 

H-iJ 

+  ■07 

-H-04 
-■0+ 
-09 

-■07 
-■OS 
-■04 

-■ig 

-H'o5 
-H-oi 
-■04 

+■04. 
-l-'oS 
-1-08 
+■06 

+  -OI 

%!    „    14 

u 

'9 

SI  . 

»3i 

-1--03 
+  ■07 
-i-'oS 
+  ■=8 
-H;o7 

-•04 

-■og 
—  ■07 

+ 
-f- 
-1- 
4- 
-t- 

06 

"5 

'9 
'4 

□g 
'S 

From  the  periodicity  in  the  column  of  ajigle-residuale,  headed 
rAfl,  Ox.  argues  the  presence  of  distortion  and  the  desirability  of 
a  sis-constant  solution.  He  gives  the  following: — Putting  the 
correction  required  by  y  in  my  four-eonstajit  solution  equal  to 
zuy,  he  finds  for  the  corrections  required  by  the  angles  8  and  the 
distances  r : 

J-ifl  =  fir  sin  29,  Aj-  =  p.r{i  —  cos  20). 

Having  computed  values  of  cifl  only  (see  Table),  he  determinee 
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Jsuming  an  average  value  of  r  =  2000".     But  by  division  the 
'6  equations  give : 

— —  ==  cot  0. 
Ar 

lis  is  a  relation  that  should  hold  good  at  any  point  of  the 
between  the  angle-  and  distance-residuals.  It  does  not:  and 
s  constitutes  a  proof  that  even  if  my  residuals  exhibit  distortion, 
i'*'  ist  not  of  such  a  character  as  would  be  eliminated  by  a  six- 
<^ox:i-stant  solution. 

J^t  remains,  therefore,  to  inquire  whether  it  can  be  dealt  with 
*^y  SLTi  empirical  table  of  corrections.  As  a  first  step  I  have  re- 
a»ri-a,xiged  the  residuals,  taking  separate  means  for  the  stars  distant 
^=noi-e  and  less  than  2000"  from  the  plate-centre. 

Residuals  according  to  Distance. 


1 


r  >►  2000".       1 

r -<  2000" 

Greater 

—  Less. 

3d.ean. 

1 

e. 

rAe. 

Ar.      1 

rAe, 

Ar. 

rA9. 

Ar. 

h 

II 

// 

II 

ii 

ii 

II 

^ 

+•03 

-•19 

+  •12 

-•16 

-•09 

-•03 

li 

+•03 

—  •12 

+•17 

—  •12 

-14 

•00 

^ 

+  •11 

+  •03 

+  10 

-•09 

4--OI 

+•12 

3i 

+•09 

+  •08 

+  •05 

—  •02 

+•04 

+  •10 

4i 

+•05 

•00 

•+-•03 

4- -03 

4- '02 

—  •03 

Si 

•00 

-•08 

+  12 

4- '02 

—  •12 

—  •10 

H 

—  •10 

—  •02 

-j-'IO 

+•02 

—  •20 

-•04 

7i 

-•13 

+  •06 

-fo4 

•00 

-•17 

4-06 

H 

—  •12 

-j-'IO 

-•08 

•00 

-•04 

+•10 

9i 

-•08 

+  •09 

.-•06 

-fo6 

—  •02 

+•03 

loi 

-•04 

+  •06 

-•08 

4^ -06 

+  •04 

•00 

Hi 

-•03 

—  •02 

-•08 

+•09 

+  •05 

—  •II 

12i 

+  •04 

-•08 

-•10 

—  •01 

-f-14 

-•07 

i3i 

-f-o8 

—  •12 

-13 

-13 

+•21 

4-^oi 

Hi 

+•14 

—  •10 

-•04 

—  •12 

+  •18 

4-'02 

'5i 

+  11 

-•c8 

+  •05 

-•09 

4- -06 

■f'oi 

i6i 

+  •11 

•00 

+•04 

•00 

+  •07 

•00 

'7i 

+•11 

+  05 

—  •02 

4- -04 

+•13 

4--OI 

i8i 

+•04 

+  •19 

—  •06 

+  15 

+•10 

+  •04 

i9i 

—  •02 

-|-'22 

-•04 

+•17 

4-'02 

+  •05 

20i 

-•09 

+  •16 

-•04 

+  11 

-•05 

+  •05 

2li 

-•13 

—  •02 

—  •10 

+•06 

-•03 

-•08 

22I 

—•II 

-•13 

-•07 

—  •01 

-•04 

—  •12 

^31 

—  •10 

—  •20 

•00 

-•05 

—  •10 

-15 

\ 


The  differences  "  Greater  minus  Less  "  are  large  and  periodic  ; 
^hey  show  that  any  empirical  table  must  be  complicated,  and  must 
have  both  distance  and  angle  for  arguments.  They  supply  an 
additional  proof  that  the  substitution  of  six  constants  instead  of 
four  is  insufficient  to  remove  the  supposed  distortion. 
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It  would  occupy  too  much  spaco  to    reproduce  here   certain  _^ 

further   calculations    I    have   made    to    ascertain    whether    the  __^ 

supposed  distortions  are  repeated  on   the  several    plates.      My  

conclusion  is  tliat  they  aro  not  so  repeated  BCciuately  enough  to       -^^^ 
justify  an  empirical  table  of  corrections  for  use  on  future  plates.       _ 
In  spite  of  Os.'s  opinion  to  the  contrary,  I  do  not  think  I  have     — ^=»j 

succeeded  in  getting  sufficient  distortion  material  to  correct  C.Q-.H J^. 

plates;  and  I  repeat  that  even  if  they  are  to  be  so  corrected,  it,ir*-^t 
must  be  done  by  an  empirical  table  of  corrections,  and  cannot  be^^^^ 
done  by  simply  using  a  six-constant  solution. 

Columbia  UniyerBity,  New  York,  Yours  faithfully, 

1901.  Oct.  18.  H  ABO  LD  Jacob Y. 

cooo" 

"large  enough  to  be  detected."  My  note  pointed  out  evidenC'0.*:r=tic* 
controverting  this  proposition  ;  but  certainly  did  not  deny  th.cf  J-  th' 
possible  existence  of  other  forms  of  distortion.  In  writing  a  bri^x-ircjri^ 
note  only  a  small  part  of  a  large  question  can  be  dealt  nitb,  anfir.EB  an 
other  matters  must  be  left  for  some  one  with  leisure  to  go  intt'.fKf  inl 
the  whole  matter,  or  perhaps  to  the  common-sense  of  the  reader  ^.boBde 
One  point  which  it  was  hoped  would  not  be  misunderstood  wa-"^^-  .  h'i 
that  the  term  Ai'=^i-(i  —  cos  28),  being  not  wholly  periodic,  wf '^^  ,  wi| 
not  correspond  to  residuals  as  it  stands  :  it  has  been  partf^-^cjS'art/, 
absorbed  in  the  scale-i-^ue  adopted  for  the  plate,  'S.eaKX^Iettc^ 
Mr.  Jacoby's  test  'i —  ss  cot  fl  is  quite  inadmissible.     When         ,M=m  {, 

evidence,  and  suggests  inadmissiV  £«/j^ 
isk  him  nhether  he  can  expect  us  ^^  «^ 
be  much  impressed  with  his  "  advice  "  that  an  empirical  t.nhltu-      ^j  ^^ 
corrections  should  be  formed  and  applied?     I  think  ue  sho^^-a^ 
prefer  to  wait  until  the  evidence  has  been  thoroughly  and  prope^^v^ 
esainined. — "  Ox."] 


OBSERVATORIES. 
Melboitbne. — The  Report  of    the    Board  of   Visitors  of  thia-!* 
Obser\atory  for  the  year  ending  1902   March  31    reiterates  the     ' 
necessit)'  for  the  appointment  ot  a  Chief  Assistant.      The  Visitors 
say  that  Mr.  Baraccbi  is  eminently  qualified  to  undertake  astro- 
nomical research,  but  has  not  the  opportunity  to  pursue  this  because 
he  has  no  assistant  able  to  do  the  supervision  which  now  f alb  to 
his  share,  and  it  is  added  that  though  the  present  staff  do  their 
obserring  and  computing  well,  there  is  no  one  among  them  com- 
pet«nt  to  take  charge  of  an  Obseiratory  even  for  24  hours,  which 
seems   rather  severe  on  these  gentlemen,  of  whom,  however,  we 
have  no  personal  knowledge.      This  obinously  raises  again  the 
question  whether  it  is  the  duty  of  the  Director  of  an  ObserratMy 
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:xmake   astronomical   research,  or  whether   he   should  content 
self  with  administration,  on  which  we  will  npt  here  express  an 
ion. 

s  to  the  staff,  it  may  be  seen  that  besides  the  permanent 
bers,  who  are,  speaking  generally,  observers  and  photographers, 
e  is  a  fairly  large  temporary  staff.     Five  young  ladies  are 
ed   in    the   astrographic   measuring   bureau,   live   more  in 
ciiig  arrears  of  meteorological   records,   and  four   men  are 
"•acing  the  30-year  photographic  records  of  terrestrial  magnetism, 
ich  are  very  valuable  pieces  of  work  in  three  different  branches 
science.      The  astronomy  now  being  done  at  Melbourne  is 
rely  in  connection  with  the  astrographic  catalogue.     With  the 
^dian  Circle  the  fundamental  stars  for  reduction  of  the  plates 
l}eing  observed,  and  of  these  a  little  over  a  thousand  observations 
e  made  during  the  year,  which  number  does  not  seem  excessive, 
there  is  no  note  that  the  weather  was  especially  unfavourable 
"^ng  the  year.     Remembering  a  remark  in  an  earlier  number*,  it 
^  nteresting  to  read  a  note  in  this  section  to  the  effect  that  a 
ain  unsteadiness  of  instrumental  errors  has  been  traced  to 
erfect  drainage  and  has  been  remedied.      Three  hundred  and 
nty  plates,  including  Chart,  Catalogue,  and  others,  have  been 
«n  and  passed  as  satisfactory,  and  in  the  Report,  which  is  signed 
^^tntly  by  Mr.  Russell  of  the  Sydney  Observatory  and  Mr.  Baracchi 
*^    Melbourne,  it  is  stated  that  158  plates  containing  76,456  stars 
^  ^re  measured  in  the  direct  and  reversed  positions  during  the  year, 
'^^ich  completes  267  plates  of  the  whole  number  (2549)  allotted  to 
^  *^e  two  Observatories.     The  Repsold  measuring  micrometer,  which 
^^  in  process  of  making,  has  not  yet  reached  Melbourne,  and  the 
•Measuring  machine  devised  by  Mr.  H.  C.  Russell  is  not  yet  com- 
pleted, so  that  these  plates  have  been  measured  with  filar  micro- 
meters, which  are  not  expected  to  do  more  than  a  third  or  one 
fourth  of  the  work  that  can  be  done  in  the  same  time  with  the 
^psold. 

There  is  a  considerable  amount  of  other  work  of  different  kinds 
which  falls  to  Mr.  Baracchi  —  tide-registration,  seismography, 
testing  chronometers  and  other  instruments  for  the  public  ;  and  he 
is  shortly  to  be  charged  with  work  in  connection  with  the  bureau 
of  weights  and  measures,  so  that  he  will  have  his  hands  full. 


PUBLICATIONS. 

AsTEONOMY  WITHOUT  A  TELESCOPE  f.  —  The  objcct  of  this 
excellent  and  compactly  arranged  book  is  succinctly  set  froth  in  its 
subtitle —  it  is  designed  to  serve  as  "  a  guide  to  the  constellations, 

*  See  October,  p.  373. 

t  *  Astronomy  without  a  Telescope.*  By  E.  Walter  Maunder,  F.R.A.S. 
1902.    London:  Knowledge  Office,  326  High  Holbom.    Price  5«. 


^ 
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and  an  introductiou  to  the  study  of  Ihe  HeavKii^  with  tlie  unassisted 
sight."     Keeping  this  object  rigidly  in  view,  the  author  proceeds 

in  Section   i   to  set  before  the  student  an  elaborate  course  oE  ^ 

iuatruction  relating  (i)  to  the  ancient  grouping  of  the  stars  into  .^^ 

constellations  ;  (2)  to  the  origin  and  meaning  of  the  names  oE  the  .p-— ^ 

constellations  and  principal  stars  ;  and  (3)  to  their  relative  poaitious  k___^ 
and  duties  as  time-indicators,  so  that,  vrith  our  great  prognnitor.^^     . 

the  reader  may  realiw  that  "^ 

"  Heaven 

Is  aa  the  book  of  Qod  before  thee  set, 

Wherein  to  road  Hia  wonderoiis  worts,  and  lesm 

His  seagone,  lioura,  or  duTs,  or  months,  or  years." 

The  enquiring  student  having  mastered  this  mass  of  informatio  xn 

presented  in  a  clear  and  attractive  form,  helped  by  means   i~        -^-f 
numerous  diagrams  and  charts,  is  next  invited  to  proceed  on  s 

personally-conducted  tour  with  the  planets  in  their  courses  t>ir-niif=^^i 
the  heavens.     This  comprises  Section   2,  and  is  invested  with  a 

graphic  power  characteristic  of  the  facile  pen  which  has  alrea^^iij' 
given  to  the  world  so  many  picturesque  works. 

Finally,  in  Section  3,  the  various  observations  which  fitliest  f^^^U 
to  the  province  nf  the  observer  unprovided  with  instruments  ^^■.x'^ 
enumerated.      These   comprise   observations  of  meteors,  oE  t^^  Ij® 
zodiacal  light,  of  aurorse,  of  the  Galaxy,  of  new  stars  and  com^^^ts, 
of  eclipses,  &c.,all  of  which  are  dealt  with  in  a  lucid  and  attract  :mve 
manner.     It  appears  invidious  to  point  out  n  flaw  where  so  mi_;«.oh 
is  excellent,  but  it  certainly  seems  that  in  the  chapter  on  mete  «z>i"s 
BO  much  credit  has  beeu  given  to  Mr.  Denninp;  that  the  author  tr»a,3 
scarcely  done  justice  to  the  indefatigable  labours  of  earlier  worlt  ^rs 
in  this  field  of  research.     Before  Mr.  Denniug  began  to  obs&x^^"^ 
in  1870,  full  and   complete   lists  of    meteor-radiants    had    l»^^t' 
drawn  up  by  Greg  and  Alex.  Herschel,  based  upon  observati  «:>»is 
made  in  England  in  the  years  1848  to  1870,  hy  Schiaparelli   ^«">o 
Zeaioli   from  observations  in  Italy  from   1867   to   1870,  and-       *? 
Heis  from  observations  made  in  Germany  from   1847  to  rS^^F 
and  these  lists,  printed  in  the  Eeport  of  the  British  Associa-ti*" 
for  1872,  probably  served  as  foundation  for  Mr.  Denning's    li-«ts 
of  principal  radiants  as  given  in  this  book  and  in  other  pla-crM^- 
This  omission,  however,  does  not  detract  from  the  merit  o£      "•'■^ 
book,  which  may  confidently  be  recommended  to  the  study  of      '*^^ 
intelligent  observer  ot  nature  in  search  of  a  hobby.        W.  C.  J?^' 
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September  i,  20,  and  October  8;  they  may  be  relied  on  as 
Temely  near  the  truth  : — 

T 1902  Nov.  23-88925  Berlin  M.T. 
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The  brightness  on  September  i  is  taken  as  unity  ;  the  comet 
IS  then  brighter  than  the  9th  magnitude,  so  that  there  is  little 
ubt  that  it  will  be  again  telescopically  visible  in  these  latitudes 
;er  the  middle  of  February.  It  will  then  be  in  Canis  Major, 
3sing  3°  north  of  Sirius  on  February  27.  It  will  thus  almost 
nplete  the  tour  of  the  heavens  during  its  period  of  visibility, 
i  its  orbit  elements  should  be  determinable  with  very  great 
;uracy.  Up  to  the  present  there  is  no  decided  evidence  of 
iriation  from  a  parabolic  orbit,  so  that  the  period  must  probably 
reckoned  at  least  by  centuries. 

It  has  been  pointed  out  by  Mr.  Seagrave  that  the  comet  will 
38  within  two  millions  of  miles  of  Mercury  at  the   end  ^of 
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November:  the  perturbations  produced  bj  this  planet  are, 
very  small ;  they  are  investigated  by  Herr  Stromgren  in  AsL 
3827.     The  total  resulting  shift  in  the  comet's  place  on  March       ^ 
next  is  only  about  70  miles — about  ^  of  a  second  of  arc  as 
from  the  Earth — which,  in  an  ill-defined  object  like  a  comet, 
practically  negligible. 

Ast,  Joum,  525  contains  definite  elements  of  Comet  1S98  IX 
by  Henry  A.  Peck.     This  comet  was  discovered  by  Perrine,  189 
September   12,  and  independently  by  Chofardet  two  days  late 
The  last  observation  was  made  on  October  10,  and  consequentl 
the  orbit  cannot  be  very  precisely  determined ;    the  following  i 
the  most  probable  parabola : — 

Probable  error. 

T 1898  Oct.  20-57681  Berlin  M.T.        -00026 

w 162°  21'  29")  13" 

a     34    53    12    I  1898-0.  5 

i   28    50    58  J  I 

log  q     ....  9*623635  -000030. 

The  observations  indicate  a  hyperbolic  orbit  with  eccentricity 
I -00012  ;  but  the  parabolic  orbit  is  considered  almost  equally 
probable. 

Ast.  Nach:  3827  contains  definitive  elements  of  Comet  1881  11. 
(Swift)  by  Dr.  Kireutz.  The  comet  was  only  observed  for 
10  days  (May  2- 11),  and  consequently  the  orbit  is  somewhat 
doubtful.  Previous  computers  had  deduced  hyperbolic  elements, 
but  Dr.  Kreutz  by  rejecting  the  O'Gyalla  observations  is  able  to 
represent  the  5  normal  places  deduced  from  the  remaining  ones 
with  no  greater  error  than  2"- 7.  He  accordingly  adopts  the 
following  parabola  as  the  definitive  orbit : — 

T 1881  May  20-478155  Berlin  M.T. 

w 173^'  47'  39 

ft     126    26    52 

i   77    56   39 

log^r    ....         9771653 

Ast,  Nach,  3829  contains  definitive  elements  of  Comet  1863  I. 
(Bruhns)  by  A.  von  Flotow.  He  deduces  the  following 
hyperbola : — 

T 1863  Feb.  3-52578  Berlin  M.T. 

TT .  191°    22'     29"  I 

a  116  55  34  1 1863-0. 

i   85     21     56   J 

\ogq     9-900244 

e 1-00007 1 

He  also  gives  parabolic  elements  which  he  considers  equally 
probable ;  they  are  practically  the  same  as  the  above. 


.  i88i-o. 
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Mr.  John  Grigg  has  deduced  the  following  approximate  elements 
of  the  comet  discovered  by  him  on  July  23  last  (Ast.  Nach.  3828) : — 

T 1902  June  2o*33  G-.M.T. 

.  fa» 301°  46' 

a    217    31 

i 16    43 

log  q     ....  9*7662 

As  his  observations  are  rough,  the  uncertainty  of  these  elements 
is  considerable. 

Asi,  Nach,  3828  contains  the  following  search  ephemeris  of 
<>omet  Tempel-Swift  by  J.  Bossert.  The  comet  passes  perihelion 
towards  the  end  of  January  next,  and  makes  its  nearest  approach 
to  the  Earth  (about  1*4  units)  about  the  same  time. 

Ephemeris  for  Paris  midnight. 

R.A.  S.Dec.  I  E.A.  Dec. 

h    m    8  ^    , 

1902  Dec.  30 22  20  51  5  21  S. 

1903  Jan.    4 22  37  37  3  44 

9 "  54  54        »     3 

14 23  12  38        o  17  S. 

19 23  30  53        I  33^- 

A.  C.  D.  C. 


h     m    s  o 


i9025Dec.    5 21     4  57  II   56 

10 21   19     o  10  50 

15 21   33  38  9  37 

20 21  48  51  8  17 

25 ii     4  35  6  52 


MiKOE    Planet    Notes. — The    following    planets   have  been 
<liscovered  at  Heidelberg : — 

Date.  Discoverer.     Magnitude. 

KB    1902  Oct.  25  Wolf.  12 

KG    „                    „  13 

KD  „                    „  II 

KF   „                    „  13 

KG   „                    „  12 

KH „                    „  12 

KJ    Nov.   4  Dugan.  12 

KK „    4              „  J2 

KQ   „  21  Wolf.  12 

KT    ,,22              „  13 

Planets  477,  478,  discovered  by  Dr.  Garnera  last  year,  have  been 
named  Italia  and  Tergeste. 

A  planet  named  KE  proved  to  be  identical  with  (19)  Fortuna. 

A.  G.  D.  C. 


CO-OPEBATION   IN   OBSERVING  VELOCITIES   IN   LiNE  OF  SiGHT. — 

It  is  generally  agreed  that  the  astronomy  of  the  future  must  deal 
with  cosmical  problems,  and  to  this  end  must  provide  proper 
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motions,  panUlmces,  and  radi^  velocities  of  stars  wholesale.  Far 
tbe  first  of  these,  much  mat»ial  exists,  and  more  is  accumulating; 
there  is  not  so  much  iiiEonnation  of  the  second  kind  available,  and 
as  to  the  third  class.  Prof.  E.  B.  Frost  points  out,  in  the  Astra- 
}i!ii/idcal  Journal  for  October,  that  it  is  scarcely  possible  to  find  a 
dozen  stars  whose  radial  velocities  have  been  well  determined  at 
three  observatories.  To  remedy  this  he  has  asked  workers  in  thia 
branch  of  astronomy  to  combine  in  observing  stars  from  a  speciatlj 
drawn-up  list,  and  a  small  beginning  of  a  working  cataolgue  has 
been  forined^-each  star  in  which  will  have  its  radial  velocity 
determined  three  times  per  annum  by  each  co-operating  observer. 


"  Stellak  Colour  ahd  its  Effect  upon  DnxBEMiyATioss  or 
Paralla-X." — Under  this  title  Prof.  Comstock  has  an  interesting 
paper  in  the  AstroiwmitcJie  NaehrielUen,  No.  3821.  He  sets  out; 
by  recalling  Prof.  Seeliger's  paper  in  No.  3795,  where  the  latter 
applies  to  Hartwig's  determination  of  the  paraUax  o£  Nova  Persei, 
7r=  — o"-i6,  the  hypothesis  that  thia  negative  value  is  dae  to  tw 
difference  of  colour  between  the  Nova  and  its  comparison  stars^ 
which  prodaces  a  difference  in  the  mean  refrangibilitj  of  their- 
light  and  therefore  a  difference  in  their  atmospheric  refractions.. 
Assuming  the  true  value  of  the  parallax  to  be  not  sensibly 
different  from  zero,  he  finds  from  a  solution  of  the  six  observation 
equatioDs  a  range  of  80  ^/j  in  the  mean  wave-lengths  of  the  three 
atiirs  under  consideration. 

Prof.  Comstock  considers  this  a  case  quite  similar  to  the  light- 
equation  in  observed  transits  of  stars  of  diEEerent  mrignitndes. 
After  mentioning  previous  discussions  by  Gill  and  Chase,  who 
found  no  ajjpreciable  effect  due  to  colour,  he  states  that  his  own 
oye  is  eensible,  to  an  amount  of  variation  in  the  mean  wave- 
lengths, from  the  whitest  to  reddest  stars,  not  exceeding  20  /i/i. 
Since  the  publication  of  Seeliger's  paper  he  has  made  further 
investigations,  employing  a  series  of  wooden  gratings  in  front  of 
a  40-cra.  objective,  and  measuring  with  a  filai'  micrometer  the- 
angular  distance  between  corresponding  spectra  on  opposite  sides 
of  the  central  iro^e  of  a  star.  Three  gratings,  of  intervals  6-4,. 
ig'o,  and  39*9  mm.,  were  used,  so  that  the  lower  orders  of  spectrs 
were  in  general  practically  stellar  discs,  and  their  distances  coold 
therefore  be  measured  precisely  as  if  they  were  wide  double  stars 
varying  from  5"  to  40"  with  a  mean  of  30". 

Prof,  Comstock  then  gives  a  table  of  "effective  wave-lengths," 
which,  he  says,  show  a  dependence  on  the  colour  of  the  star. 
The  effect  is  small,  and  agrees  in  the  main  with  the  observations 
of  Gill  and  Chase.  The  entire  range  of  effective  wave-length 
from  the  whitest  stars,  such  as  Vega  and  Altair,  to  that  of  the 
ruddiest  ones,  e..  y.  Aldebaran,  Antares,  and  even  Mars,  does  not 
much  exceed  zo  iiji,  a  result  only  one-fourth  that  obtained  by 
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Prof.  Seeliger  for  the  Nova  and  stars.     The  following  "  effective 
wave-lengths  "  are  taken  from  the  table  : — 


25  Cygni 
Vega  . .  . 
Altair  . 
Spica . . . 
Arcturus 


553 
556 

559 
560 

565 


a  Serpen tis   . .  567 

Z  Ophiuchi    . .  569 

Capella 572 

Antares     ....  575 

Mars 586 


BiDSTOJT  Observatory.  —  From  paragraphs  in  the  Liverpool 
newspapers  it  appears  that  the  disestablishment  of  this  observatory 
is  in  contemplation,  for  among  the  provisions  of  a  Bill  which  is 
being  brought  before  Parliament  by  the  Mersey  Docks  and  Harbour 
Board  is  one  to  relieve  them  of  all  necessity  to  maintain  the  ob- 
servatory and  to  authorize  the  Board  to  sell  the  building  and 
instruments.  There  seems  to  be  some  local  feeling  against  this 
course,  as  would  naturally  be  expected,  and  the  suggestion  is  made 
from  some  quarters  that  the  observatory  should  be  handed  over  to 
the  University  soon  to  be  established  in  the  city. 


The  Variability  of  a  Obionis.  —  This  star  (Betelgeuse)  is 
given  in  Chandler's  Third  Catalogue  oE  Variable  Stars,  magnitude 
at  maximum  i,  at  minimum  1*4,  irregularly  periodic.  It  was 
noted  by  Mr.  Packer,  of  Birmingham,  at  the  end  of  October,  that 
the  star  was  then  unusually  bright.  The  fact  has  been  confirmed 
by  Mr.  J.  E.  G-ore,  who,  writing  to  the  English  Mechanic  on 
October  24,  quoted  from  his  note-book  that  on  October  16  the 
star  was  as  bright  as  Capella  (0*2),  and  nearly  as  bright  as 
Arcturus  (o'o)  on  October  17. 


Erratum. — Last  month's  number,  p.  411,  line  7, /or  "  maximum  " 
read  "  minimum." 


Prof.  Karlinski  has  resigned  his  post  as  Director  of  the 
Cracow  Observatory,  and  is  succeeded  by  M.  Maurice  P.  Eudzki. 

Sir  Wm.  Huggiks  is  President  of  the  Eoyal  Society  for  the 
ensuing  year,  and  Prof.  H.  H.  Turner  is  a  Member  of  the  Council. 

The  next  Meeting  of  the  Eoyal  Astronomical  Society  wdll  be  on 
Friday,  December  12  ;  of  the  British  Astronomical  Association 
on  Wednesday,  December  3 1 . 


From  an  Oxford  Note-Book. 

In"  these  days  when  the  Education  Bill  brings  specially  to  our 
minds  the  question  of  the  endowment  of  schools  of  all  kinds,  the 
following  notes  may  be  of  interest. 
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In  Kigaud's  '  Meratiii-s  of  BraJIey,'  which  form  the  introduetio- 
<>i     'Bradiej-'s     Miscellaneous     Works,'     occurs     the    foilowi" 
passage  :— 

lie  waB  educated  in  Uib  Kraiurnar  school  nt  Nortlileacli,  under  the  tuition 
Me^isrs.  lies  and  Brice.     Hugh  Westwood.  Enq..  tbe  t'oui.der,  placed  it  u 
tliB  9U]ieriutendpnre  of  Qiieen'a  College,  Oiford,  and  IVora  liie  regiatera  of 
society,  it  Hppmirs  tliat  lies  {not  Eglee  as  De  Fouchy  has  written  it)  -w 
;it  tliig  time :  Brice  waa  Ilia  assistant.     Bradley  continued  under  tlieii 
lie  went  to  Oiforit,  and  lliosc  wbo  are  interested  in  the  credit  oCtbe  school  e- 
climsh  thetradilion  of  hia  luiving  been  educated  at  it. 

These  words  were  written  about  1831.  Curiositj  provolied  "^m 
to  make  en(|uiry  of  a  I'ellow  of  Queeu'a  College  concerning  *=h 
position  of  the  school  at  the  present  day  ;  and  lie  kindly  replied  a 
follows  :— 

Until  about  1E70  the  College  was  Visitor  of  Northleach  School,  and  01 
I'roiust  appoiiilfd  the  Head  aud  aecood  Maaiers.  Under  tiie  new  soiiesm 
sbiiut  1 870,  the  College  aj>piinl*  two  Governora.  When  the  change  took  pi  ^c 
(wo  of  tlie  Masters— Iho  Heiid  and  Second.  I  beliere— were  pensioned  off.  TSTo 
the  eiiiolumeiit  is  the  great  lithe  of  Chedwoi'tb,  and  owing  to  the  fall  of  ■;  iti 
the  whole  income  of  the  foundation  ia  swallowed  up  by  the  peusiuns.  and  son 
four  vears  ago  the  txHiool  was  closed. 

A  further  entjuiry  addressed  to  the  late  Head  Master,  Mr.  1 
Godwin,  who  still  lives  in  the  house,  elicited  the  following  reply  r  — 

Northleach,  K.S  O.,  Gloueestensbi* 
z+Oct.  igoi. 
There  are  no  old  registtera  to  refer  to,  and  therefore  I  am  eorrr  to  ear  I  ^ 
iiTnible  to  discover  any  entry  referrini.  to  Professor  Uradley.     I  ioi  afraid    K-^ 
!<i'houl  is  not  o])en  tu  ini>pei:tioii — it  has  been  shut  up  since  Amas  1901. 

For  effectively  altt^ring  the  sense  hy  a  mere  transposition  "^ 
two  letters,  I  have  Neidom  seen  anything  to  beat  the  folloH'irL"" 
"printer's  error"  which  caught  uiy  eye  in  reading  the  Tinr-  __ 
report,  for  October  9,  oE  the  recent  Church  Congress  at  Bort^^ 
ainpton.  The  subject  of  disc'Ussion  was  miracles,  and  the  speak^^ 
the  Rev.  II.  Eashdall.  Since  the  mispHnt  eluded  the  vigilance  C^ 
the  staff  of  the  Times,  attention  is  drawn  lo  it  by  underlining  Iw  " 
words : — 

To  his  tuind  the  idea  that  miracles  were  a  priori  impossible  w 
confusion  between  two   totally  different  things— the  uniformity  of  n 
the  law  of  cnusalily.      The  law  of  casual  ity  was  a  neeeasity  of  thought,  th   • 

Some  months  ago  reference  was  made  in  these  Notes  to  Mr.  IT^^^J^  - 
G.  Wells's  '  First  Men  in  the  Moon ' ;  a  delightful  book  of  imagi- 
nary  travel,  which  maintains  a  high  standard  of  scientific  accurac;^ 
and  probability.     The  other  day  I  spent  sixpence  at  a  railway  hook 
stall  on  Mr.  George    Griffith's  '  A    Honeymoon  in    Space,'  an- 
found  it  well  worth  the  money.     Mr.  Griffith  allows  much  great^^ 
freedom  to  his  imagination  than  Jules  Verne,  H.  G.Wells,  oran*  .^ 


*    ArffcJ 
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similar  writer  I  have  yet  coine  across.     The  two  just  mentioned 

are  content  with  a,  trip  to  the  Moon ;    and  othew  have  yisited  the 

planet  Mara,  as,  for  instance,  Mr.PercyGregin' A  cross  tbe  Zodiae' 

(iSSo:  but  now  out  of  print,  I  fear) ;  but  Mr.  Oriffith  takes  us  to 

all   the  planets  in  turn,  and  with  great  ingenuity  finds  a  distinct 

irad.  probable  character  for  each.     Mars  is  inhabited  by  beings  who 

have  eliminated  all  emotion,  and  dispassionately  try  to  destroy  the 

Toyagera  with   guns  whieh  fire   poison ;    but  Venus  is  a  sinless 

Paradise,  where  iovely  beings  float  iii  a  dense  atmosphere  which 

reduces  the  glare  of  the  Sua  to  the  most  perfect  of  temperatures. 

»V  itH  commendable  self -sacrifice  the  voyagers  leave  Venus,  for  feiir 

"t"  introducing  evil  into  the  serene  comiTiunity,  and  make  their  way 

To  a  satellite  of  Jupiter,  where  the  inhabitants  live  in  "  glorified 

liofc-laousea  "and  have  very  nice  inaunera.     These  pleasant  nct-ounls 

**^  Venua  and  C'alli»to  ni-e  a  welcome  change  from  the  pessimistic 

»nd    dreary  views  of  the  future  which  such  imaginative  writers  seem 

almost  inevitablv  to  ndopt.      But  Mr.  Griffith  has  not  got  up  his 

acaentisc  facts  like  Mr.  Wells.      He  thinks  the  phasea  of  a  planet 

^•^^    <iue  to  its  rotation  on  its  own  axis  r — 


,-^t« 


'"Stan 


tJiir 


mid-dtty  heav 


phHBes  nre  invisible  from  the  Eurlli  owing  to  lUe  Buortiiouc 
)ni  tlie  deck  of  the  AsfmacJ'lhey  bad  been  plainly  Tisilile  liu 
iriT"  'Ja-jB,  ana,  since  the  bnge  plnoBt  tuma  on  its  aida  in  leaatViaa  ten  houre,  0[ 
','-•»  more  than  twit-B  the  apeed  of  the  Earth'i  rotation,  the  pbafles  followed  Bwli 
^^iliet  -very  rapidly.  Thna  at  twelve  o'clock  noon  by  As/rnaef  time  they  niigUl 
I  ^^  Been  a  gigantic,  rim  of  silver-blue  orer-aroliing  the  whole  vault  of  hoavei: 
I  J  *"*>rit  of  them.  Bj  five  o'clock  it  would  be  a  heniiaphere,  and  bj  Htb  tninutei 
^j  i^*^  the  vaat  sphere  would  be  once  more  shining  full-orbiid  upon  them,  Uj 
gtit    o'clock  neit  inoniing  ihey  would  find  Jupiter  "  new"  again. 

.  -*-»»«  "noon"  and  "next  morning"  of  this  extract  are  alsc 
^i~«,<;tBristic  :  though  voyaging  through  space,  Mr.  Griffith  nevei 
'^^■ges  to  shake  himself  clear  of  earlhly  trammels  ;— 

t),.    *?*=    SunelimbBdiiiiioklTnp  llironah  the    ati 
«^'*il  Earlb  sank  more  swifdy  BtiU  bebiod  tli 

^,^^&xe  again  is  how  Mr,  Griffith  deals  with  that  terrible  pm.xh 
^*-    lappens  to  gravitation  when  we  traiel  freely  in  space? — 

ini>     ^*^    notice  that  although  the  wine  ian't  lyinp  straight  in  the  glaaa.it  isn'l 
ceatZ,*"  e  "l""!-     It'»  i""'  ^  "till  BS  it  wonid  be  on  Earth.    That  nicaus  tlinl  utii 
^^     of  gravity  is  not  esactly  in  line  with  the  centra  of  the  Earth. 

g  "^^se  instances  will  suffice  to  show  that  there  is  plenty  ol 

yjj- V^^meut  to  be  got  from  the  book  in  addition  to  that  which  tin 
^^'^T  intended, 

■^IITEIJING  for  a  moment  to  the  statement  above  made,  thfil 
^^.j^-^'Mative  writers  nearly  always  take  a  gloomy  view  of  othei 
lij^JL'is  and  other  times  (especially  the  future);  this  is  not  con- 
gl  r^-  *°  English  writers.  There  are  some  '  Essays  and  Dialogues 
up^  *iacomo  Leopardi*  in  which  there  is  the  following  conversatior 
Z^*«a  the  Earth  and  the  Moon  :— 


Tninalated  by  Charles  Edwardes.    Triibaer  &  Co.,  i*Si. 


[Xo.  325. 

J""""'"  """=■ 

At  leniit  juii   cnn  tell   Die  if  your  inhabilanta  are  auqiiaiiited  with  vioea, 
niisdsHli.  miBfortunea,  sufl'eringa  and  old  n^e;  ia  Bhort,  evM?     Do  you  under-  I 
atand  IhcBe  Damea  7 

iWoun.  Yea,  I  undereWnd  these  wall  enough,  and  not  onljthe 
Tult  oF  tbem.  iiiatetid  of  the  other  tLiogs. 

Earth.  Which  are  the  more  niimerous  among  jour  prople,  lii'i 

Mann.  Viaei,  by  n  long  way. 

Kafth.  Doea  pleasure  or  pain  predoniinnte  ? 

Moon.  Pain  is  infinitely  more  preralent. 
«  ■■  •  I  firmly  bElieve  that  the  Sun  aod  every  atar  would  make  the  aama  respoase. 

Thia  is  quite  as  gloomy  as  Mr,  H.  G.  Welia  himself  ;  and  yet  j 
I-eopardi  has  plenty  of  humour.  One  of  the  Dialogues  gives  ai 
nrauaiug  fantasy  on  the  origin  of  the  Copernican  Thenry,  Oui 
morning  the  First  Hour  goes  to  wake  ihe  Sun  as  usual  and  find* 
him  80  grumpy  and  sieepy  that  he  actually  refuses  to  get  up  and  go 
round  the  Earth  any  longer :  the  Earth  must  rotate  itself  instead. 
The  "  Last  Hour  "  must  go  and  fetch  a  philosopher  from  the  Earth 
to  receive  iustructions.  Off,  therefore,  goes  the  "  Last  Hour  "  to 
Earth  and  finds  Copernit'ua  wondering  why  the  night  is  so  long. 
The  following  convsrsation  takes  place  ; — 

Copera.    Ha  I  what  ia  this  that  I  hear  ?     It  is  like  the  flapping  of  the  » 


..  H.     Copem 


n  tlie  Last  Hour. 

Copern.  The  Last  Hour!  Well!  I  suppose  I  must  be  resigned.  But  I 
hw!  of  you  if  poeaible  to  giie  ma  time  to  make  uiy  will  and  put  my  things  io 
order  before  I  die. 

L.  H.     Die!     Wliat  do  you  mean  7     I  am  not  the  last  hour  of  your  life. 

They  go  off  ti)  tlie  Suu,  «'ho  e.xplaius  what  is  wanted,  Coper- 
nicus makes  all  sorts  of  difficulties  :  he  wants  a  long  lever  tomovB 
the  Earth  and  so  on  ;  and  ultimately  fears  that  he  would  be  burnt 
alive.  The  Sun  promises  that  he  shail  he  safe  if  he  dedicates  his 
hook  to  the  Pope  ;  though  his  disciples  may  not  escape. — Quite  an 
amusing  little  sketch  altogether. 

In  another  dialogue  between  Hercules  and  Atlas  there  is  the 
Hume  humour,  rather  soured,  however,  by  the  author's  pesBimiom. 
Hercules  comes  to  relieve  Atlas  of  his  burden  for  a  time,  but  Atlas 
says  it  is  scarcely  necessary,  for  the  Earth  has  become  quite  iJgbt 
and  almost  lifeless  :  instead  of  the  strong  pulsation  there  ueed  to 
be,  it  only  "  throbs  like  a  watch  with  a  broken  spring."  Hercules 
and  Atlas  conclude  that  the  people  are  all  asleep  ;  and  proceed  to 
play  ball  with  the  Earth,  tossing  it  from  one  to  the  other,  until  by 
accident  they  drop  it  and  are  much  frightened.  But  on  picking  it 
up  and  putting  it  to  their  ears,  they  hear  no  excitement — the 
people  seem  to  be  still  asleep  :  and  then  comes  an  ingenious  bit  of 
aaroaara,  to  lead  up  to  which  the  whole  story  seems  to  have  been 
deliberately  written : — 

HercitUs.  In  one  of  Horssa's  songa  lie  says  that  the  just  man  would  atirnot 
■     ■  ■'"■■       "     -    ■■         -  •"        -    wfallenaiidai 
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